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TO CORRESPONDENTS. 



It is hoped that the present Number contains satifactory 
answers to the numerous questions that have been put to us^ re< 
specting OxygenaUd Water. 



If J. T— — — s will favour us with his address, the Paper shall 
be printed ; otherwise we cannot answer for ita accuracy. 



Z. on Electricity must return a positive answer to the Ques- 
tions of A.y before we can admit his conclusions. 



Digitized by LjOOQ IC 



CONTENTS 



OP 



THE QUARTERLY JOURNAL, 
No. XVI. 



Art. Page 

I. Obseirations on the Medico-Chemical treatment of 

Calculous Disorders, by William Thomas Brande, 
Sec. R.S., concluded from page 12 205 

II. Description of a Differential Thermometer. By W. 
Howard, M.D 219 

III. Select Orchideee, from the Cape of Good Hppe, con- 
tinued from page 44, Vol. VI 221 

IV. A Letter on the Antiquities of New York, addressed 
to the Hon. Sam. L. Mitchell, a Vice President of 
the Literary and Philosophical Society of New York, 
Professor of Natural History in the University of the 
State, ^c. Conmiunicated by Sir Gilbert Blane, Bart 222 

V. Account of a Portable Gas Lamp 233 

VI. On the Manufacture of British Opium, communicated 

by the Rev. G. SwAYNE • 234 

VIL On the Progress of Steam Navigation in Britain • • • • 240 

VIII. On the Floatage of small Heavy Bodies in Air, and 
certain Atmospheric Phenomena dependent thereon. By 

G. W. Jordan, Esq. F.R.S 246 

IX. A Letter relating to Mr. Watt's Remarks on Cap- 
tain Kater's Experiments, ^c, addressed to the 
Editor.of the Quarterly Journal 259 

X. Journal of a Trip from St. Thome de Angostura, in 
Spanish Guayana, to the Capuchin Missions of the Caroni 269 

XI. On a Substance produced during the distillation of 
Coal Tar. By W. T. Brakdb, Sec. R.S., ^ 287 

XII. On M. Carnot's Theory of Defence by Vertical Fire 290 



Digitized by LjOOQ IC 



H CONTENTS. 

ArL Page 

XIII. Account of the ^od Efiects of the White Oxide of 
Bismuth in a very severe Stomach Affection of a Gentle- 
man far advanced in years. By G. D. Yeats, M.D., 
F.R.S,, Fellow of the Royal College of Physicians, ^c, 295 

XIV. On a New Hygrometer, which Measures the Force 
and Weight of Aqueous Vapour in the Atmosphere, 
and the corresponding Degree of Evaporation. By 

J. F. Daniell, Esq., F.R.S., and M.R.I. . » 298 

XV. Proceedings of the Royal Society 337 

XVI. Proceedings of the Horticultural Society 339 

XVII. Miscellaneous Intelligence. 

I. Mechanical Science. 

§ 1. Astronomy, Agriculture, the Arts, Sec. 

1. ^rize Questions for 1820. 2. Rate of Increase in the 
Vegetation of Wheat 3. New Stop Cock, for Pneumatic 
Apparatus. 4. Substitute for a Copying Machine. 5. Dry Ret 
prevented. 6. Ancient Seeds. 7. Smut in Wheat prevented.. 345 

II. Natural History. 

^ 1. Mineralogy, Geology, Meteorology, Sfc, 

1. Mineralogical Notices, &c. 2. Boracic Acid. 3. Mag- 
netic Iron Ore. 4. Analysis of the Wavellite. 5. Fossil Ani- 
mal Remains. 6. Lignite. 7. Royal Geological Society of 
Cornwall: 8. Earthquakes. 9. Scintillating Limestone. 10. 
Native Lead and Cin]itt]>&ur, in America. 1 1. Aurora Botealis 349 

§ 2. Medicine, Anatomy, Sfc. 

1. New Mercurial Ointment 2. Method of preparing Ex- 
tracts. 3. Urinary Concretion in a Pipe. 4. Prize Question. 
5. Medical Prize Question. 6. Remedy for Hydrophobia. . 358 

III. Chemical Science. 

^ Chemistry. 

1. Researches on the colours acquired by Metak wken 
heated. 2. Analysti of Mixtures of the Chlorides of Potas- 
sium and Sodium. 3. Discovery of Pyroligneous Acid. 



Digitized by LjOOQ iC 



CONTENTS. Ill 

Page 

4. Preparation of Nitric Ether, by M. Bouillon Lagrange. 

5, On the Animal Substances which generally accompany 
Uric Acid in Calculi, by Dr. Caspar Brugnatelli. 6. Pur- 
puric Acid. 7. On the Decomposition of Chloride of 
Silrer by Hydrogen and by Zinc, by M. Farraday. 8. On a 
peculiar Substaoee from the Thenaal Waters of Ischia. 
9. On Gluten, and its Action on Oumicam. 10. New 
Vegetable Alkali. 11. Acids of Arsenic. 12. Oxides of 
Mercury. 13. VolatiHty of Oxideof Lead. 14. New Ace- 
Ute of Lead. 15. Purple Colour for Oil Painting. 16. Eco- 
nomical Mode of rectifying Spirit of WiAe. 11. Phos- 
phoric Add in Vegetables. 18. An Hydrated Carbonate 
of Copper. 19. Explosion from Fire Damp. ^0. Brittte- 
ness of Glass. 31. Rotation of Camphor. 22. Bikct 
of the Sun's Rays on Magnetism. 23. New electrical 
Battery. 24. New Wolfe's Apparatus. 25. New Method 
of preparing the Purple of Cassius. 26. Fulminating 
Gold. 27. Soda Alum. 28. On the conversion of Ligneous 
Matter into Gum^ Sugar, a particular Acid, and Ulmin 362 

IV. General Literature. 

1. Grecian University. 2. Homer's Iliad. 3. Premiums 
of the Highland Society of London. 4. Cambrian Society 
inDyfed; Premiums for July 1820. 5. Prize Questions 
6. Antiquities 393 

■! I I I 

XVIII. Meteorological Diary for the Months of Septem- 
ber, October, and November, 1819 396 

A SetectUstof New Publica&ms 397 

Index. 



Digitized by LjOOQ IC 



Royd Instituium, Dec. 1819. 

The following JLectures will be delivered in the Amphitheatre 
of the Royal Institution, daring the ensuing season : 

On PoETEY, by Thomas Campbkll, Esq. 

On Architecture, by John Soake, Esq., R*A« 

On the History of Chemical Science, by W.T. Bravde, 
Esq., Prof. Chem. R. I. 

On Experimental Philosophy, by J. Millington, Esq., 
Prof. Mech. R. I. 

On Botany, by Sir J. E. Smith, Prof. Botany, R. L 



TO CORRESPONDENTS. 

We entreat our Correspondent at Rotheram,' to search for the 
spirit of the Foreign Scientific Journals in the Miscellanea, 
They are carefully perused, and such extracts made as appear 
worth preserving. 



We are obliged by a Letter, signed W.B., and will endeavour 
to profit by the suggestions therein contained. * 



Concerning the extension and diminution of Copper-plate En- 
gravings, we cannot offer any thing satisfioM^tory. The Letter, 
therefore, signed J. O. H. remaims as the writer has requested. 
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THE 

QUARTERLY JOURNAL, 

October, 1819. 



Art. I. A Tribute to the Memory of the late President of the 
literary and Philosophical Society of Manchester. By 
Waiiam Henry, M.D., F.R.S., Sfc. Sfc. 

£Thtt ftccomit of the life of the late Mr. Wiluam Hbubt was read to the 

Idteraiy Society of M ancbester, in April 1817.] 

1 HE followingTribute to the memory of the late President of the 
Literary and Philosophical Society of Manchester has been drawn 
up in compliance with a request, expressed to the writer from the 
chair, at an early meeting during the present session. It would, 
on some accounts, have been more satisfactory to him, that the 
office should have fallen into other hands. But, conceiving a 
compliance with the reqmsition to be a duty, which he was not 
at liberty to decline, he has endeavoured to execute it with all 
the impartiality and fidelity in his power ; and he trusts to the 
candour of the Society for that share of indulgence, which he 
may reascmably claim, in speaking of one to whom he was so 
nearly allied. 

The late Mi*. Henry was descended firom a respectable 
fieunily, which for several generations, had resided in the county 
of Antrim. His paternal grandfather commanded a company 
of foot in the service of James the Second ; and during the dis- 
tuibed times, which, in Ireland, succeeded the revolution, was 
shot by an assassin in his own garden. The father of Mr. 
Henry, then an infant scarcely a year old, was taken under the 
generous protection of a neighbouring nobleman*, who con- 
tinued it to him during the remainder of his life ; and, after 
being educated in Dublin at his lordship's expense, was brougtit 

* Viscount Bulkley. 
Vol. VIII. B 
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2 A Tribute to the Memory of 

orer by him into Wales, when he had nearly attained the age 
of manhood. Having there, a few years afterwards, married the 
daughter of a rtepectable clergyman of the establishment, they 
•ought the means of support by jointly engaging in the education 
of females, and for many years conducted a respectable board- 
. ingp-school, first at Wrexham in North Wales, and afterwards in 
Manchester. 

It was at the former place that Mr. Henry was bom, on the 
26th of October, O. S. in the year 1734. For some years he 
remained under the tuition of his mother, who was admirably 
fitted for the task, end of whom he was always accustomed to 
speak with the warmest affection and gratitude. At a proper 
age, he was sent to the Grammar school of Wrexham, at that 
time in considenJbile repute. There he was fortunate in having 
for his first classical instructor, the Rev. Mr. Lewis, whose 
virtues and talents are the subject of an elegant Latin epitaph, 
copied by Mr. Pennant into his Tour through Wale^. At this 
school Mr. Henry remained for several years, and made such 
proficiency in his classical studies as to have attained the fore- 
most station, with the exception only of Mr. Price, who was 
afterwards well known as the keeper of the Bodleian Litouy in 
the University of Oxford. 

The inclination of Mr. Henry, from early life, led kim to the 
church; and it was determined that, on leaving school, he 
should remove to Oxford. The day of his departure was ac- 
cordingly fixed, and a horse was provided for the journey. 
But as the time drew near, his parents, who had a numerous 
family, and were far from being in affluent circumstaxices, grew 
discouraged at the prospect of expenses that were unavoidable, 
and at the uncertainty of eventual success. While they were 
thus hesitating, Mr. Jones, an eminent i^thecary of Wrexham, 
decided the point, by proposing to take Mr. Henry as an ap- 
prentice ; and to this measure, though deeply feelkg the dis- 
appointment of long indulged hopes, he could not deny the 
reasonableness of assenting. With Mr. Jones he continued, 
till that gentleman died suddenly from an attack of gout, when he 

* Fige t93. 
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the late Mr. Henry. 3 

was articled, for the remainder of the temiy to a respectable 
apothecary at Knutsford in Cheshire. 

In neither of these situations did Mr. Henry enjoy any ex- 
traordinary opportunities of improyement The only book 
which he remembered to have been put into his hands, by either 
of his masters, was the Latin edition of Boerhaave*$ Chemistry ^ 
in two volumes quarto, a work which, whatever may have been 
its merits, was certainly not calculated to present that science 
to a be^nner under a fascinating aspect His reading was, 
therefore, entirely self-directed ; and, by means of such books 
as chance threw into his way, he acquired a share of know- 
ledge, creditable both to his abilities and his industry. 

At the expiration of his apprenticeship, he engaged himself as 
principal assistant to Mr. Malbon, who then took the lead as an 
apothecary at Oxford. In this situation, he was treated by Mr. 
Malbon with the indulgence and confidence of a friend ; and 
his time was chiefly spent in visiting patients of the higher 
dass, a majority of whom were members of the University. 
Among the students at Oxford, were several who recognised Mr. 
Henry as a former associate, and who, though holding the rank of 
gentlemen-commoners, renewed their acquaintance with him, and 
afforded him the most friendly countenance. His leisure hours 
were, therefore, spent most agreeably and profitably in the differ- 
ent C(dlege8 ; and his taste for literary pursuits was encouraged 
and confirpied. At Oxford he had an opportunity of attending 
a course of anatomical lectures, in which the celebrated John 
Hunter, then a young man, was employed as a demonstrator. 

From Mr. Malbon, who was become affluent, Mr. Henry re- 
ceived a strong mark of esteem and confidence in the offer of a 
future partnership. To have accepted this it would have been 
necessary that he should have qualified himself to matriculate, 
which would have required the completion of a residence of 
seven years. But other views in life, which were inconsistent 
with so long a season of expectation, induced him to decline the 
proposal ; and, in the year 1759, he settled at Knutsford, where 
ha soon afterwards married. After remaining five years at this 
place, he embraced die opportunity of suoceediAg to the business 

B2 
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of a respectable apothecary in Manchester ; where he continued^ 
for nearly half a century, to be employed in medical attendance 
for the most part on the more opulent inhabitants of the town 
and neighbourhood. 

Soon after Mr. Henry's settlement in Manchester, the late 
Dr. Percival removed to the same town from Warrington. That 
eminent physician was early inspired with the same ardent zeal 
for the cultivation of professional and general knowledge, which 
afterwards so much distinguished him. Between Dr. Percival 
and the subject of this memoir, congeniality of taste and pursuits 
led to a frequent intercourse ; and the moral qualities of both 
cemented their connexion into a friendship which continued, 
without interruption, until it was terminated by the death of Dr. 
Percival, in 1804. It was about the same early period, that he 
formed an acquaintance with that excellent man, and upright 
magistrate, the late Mr. Bayley, of Hope-Hall ,2and much of the 
happiness of his future life was owing to the mutual esteem and 
confidence, and to the frequent intercourse, which continued to 
exist between them for more than thirty years*. 

During his apprenticeship, Mr. Henry had manifested a de- 
cided taste for chemical pursuits, and had availed himself of all 
the means in his power, limited as indeed they were,lo become 
experimentally acquainted with that science. This taste he con- 
tinued to indulge after his settlement in life ; and, after having 
made himself sufficiently master of what was ascertained in that 
department of knowledge, he felt an ambition to extend its 
boundaries. In the year 1771, he communicated to the Royal 
College of Physicians of London, '' An Improved Method of 
Preparing Magnesia Alba,** which was published in the second 
volume of their Transactions. Two years afterwards it was re- 
printed, along with essays on other subjects, in a separate 
volume, which was dedicated by Mr. Henry to his friend Dr. 
Percival. 

The calcination of magnesia had, at that time, been practised 

* An iotercitingbiognphicsl sketch of Mr. Bayley, written by Dr. Pcr- 
civnl, appeftred in one of the volomet of Hb^MmHify Magazine for the year 

iao9. 
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only in connexion with philosophical inquiries. Dr. Black, in 
an essay which is still, perhaps, not surpassed in chemical phi<^ 
losophy as an example of inductiTC investigation, had fully esta- 
blished the differences between magnesia in its common and in 
its calcined state ; but he does not appear to have made trial 
of the pure earth as a medicine, though several inconveniences 
from its use in the common form, had long before been pointed 
out by Hoffinan*. On this subject Mr. Henry's claims extend 
to the free disclosure of his improvements; to the early and 
strenuous recommendation of the medicinal use of pure magne- 
sia ; and to the discovery t>f some of its chemical agencies. It 
is but justice to him to state that his recommendation of its em- 
ployment as a medicine was perfectly disinterested ; for it was 
not till his work was printed, and on the eve of issuing from the 
press, that the preparation of magnesia for sale was suggested to 
him by a friend, in a letter relating to the intended publication, 
which is still preserved as a part of his correspondence. Before 
carrying this suggestion into effect, he thought it proper to con- 
sult Sir John Pringle, Sir Clifton Wintringham, Dr. Warren, 
^Emd some other leading members of the College of Physicians 
as to their opmion of the propriety of the measure ; and he did 
not adopt it until those gentlemen had each declared it to be 
not more advisable on his own account, than on that of the 
public 

Soon after the publication of the small volume of essays, Mr. 
Henry found himself involved in a controversy, arising out of 
some remarks in the appendix, respecting which, as the subject 
was of temporary interest, it is unnecessary to enter into par- 
ticulars. It is sufl&cient to state that the accuracy of some of 
his experiments, which had been called in question, was con- 
firmed by the concurrent testimony of Dr. Percival and Dr^ 
Aikin; and that the chemical prbperties, first ascertained by 
him to belong to pure magnesia, were considered, by Bergman 
and by Macquer, as worthy of being incorporated into their 
respective histories of that earth. 

♦ HoffmaD. Oper Tom. 4. p. Stl. 
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It was probably in consequence of the publication of these 
inquiries^ that Mr. Henry was admitted into the Royal Society 
of London, of which he became a Fellow in May 1775. The 
persons most active in promoting his election, were Sir John 
Pringle and Dr. Priestley; and he had the advantage not 
only of the vote, but of the favourable influence of Dr. Franklin, 
who happened at that time to be in London. Several years 
lafterwards, the same venerable philosopher, when in the Slst 
year of his age, presided at the meeting of the American Phi- 
losophical Society, at which Mr. Henry was elected a member, 
and again honoured him with his suflrage*. 

The writings of the celebrated Lavoisier were introduced by 
Mr. Henry to the notice of the English reader in 1776. The 
earliest work of that philosopher was a volume, consisting partly 
of an historical view of the progress of pneumatic chemistry 
from the time of Van Helmont downwards ; and partly of a 
'series of original essays, which are valuable as containing the 
germs of his future discoveries. To this work, Mr. Henry added, 
in the notes, occasional views of the labours of contemporary 
English chemists. A few years afterwards he translated, and 
collected into a small volume, a series of Memoirs, communi- 
cated by M. Lavoisier to the Paris Academy of Sciences, when 
the views of that philosopher, respecting the anti-phlogistic 
theory of chemistry, were more fully unfolded. In under- 
taking the translation of these works, he was influenced by a 
desire to place within the reach of English readers, among whom 
the knowledge of the French language was then conflned to 
comparatively few, the pleasure and conviction which he had 
himself derived from these beautiful models of philosophical 
inquiry. 

Notwithstanding the large share of professional employment 
tp whifch Mr. Henry had now attained, he still continued to 
engage frequently m experimental pursuits, the results of which, 
at this time, were communicated to the world, chiefly through 

* This circumstance it sUted in a letter from Dr. Rush to Mr. Henry, 
dated Philadelphia, 29th July, 1786. 
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the publicatipns of his fri^kU Dr. Priestley and Dr. PerciTtl. 
Of these, the most important w^e some Ezperimeiits on die 
Influence of Fixed air on Vegetaticm, by ^iriuch he endeaTO>ured 
to shew that though fixed air is injurious, when unmixed, to the 
vegetation of plants, yet that ^^len mingled in small proportion 
with common air, it is favourable to their growth and vigour. 
The tads established by this inquiry, were communicated to Dr. 
Priestley ; and it is creditable to the candour of that distinguidied - 
philosopher, that he was anxious to make them pid}lic, not only 
for their general merit, but because in one or two points the 
results disagreed with his own. ^M am much pleased," Dr. 
Priestly replies, ^* with the experiments mentioned in your letter, 
and if you have no objection, shall be glad to insert the greatest 
part of it in my Appendix, which I am just sending to the 
printer's. I the rather wish it, as a few of the experiments ter- 
minate differently from those that I shall publish, and I wish to 
produce all the evidence I can come at on both sides. The 
other experiments are very curious and will give much satisfac- 
tion*.'' The investigation was afterwards resumed by Mr. 
Henry, and made the subject of a paper, which is printed in the 
second volume of the Memoirs tf this Society. 

The occasion of Mr. Henry's next appearance, as the author 
of a separate work, arose out of an accidental circumstance. 
He had found that the water of a large still tub was preserved 
sweet for several months by impregnating it with lime, though, 
without this precaution, it soon became extremely putrid. This 
fact suggested to him an eligible method of preserving water at 
seat; hut as lime water is unfit for almost every culinary pur- 
pose, some simple and practicable method was required of 
separating tfiat earth from the water, before being allied to 
use. This he ascertained might be accomplished at little ex- 
pence by carbonic acid, the gas from a pound of chalk and 12 

« Letter from Dr. Priestley to Mr. Henry, dated Jan. 5, 1777. 

f Dr. AUton of Edinburgh appears, however, to have been the flnt 
who proposed impregnatioD with lime, as a mean of preventiag the putra- 
faction of water ; and to precipitate the lime, he f uggMtad the use of 
carbonate of magnesia. 
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dunces of oil of vitriol being found sufficient for the decoiifpd6i<» 
tion of 120 gallons of lime water*. The only difficulty was in 
the mode of applying the gas on a large scale ; but this was 
overcome by the contrivance of an apparatus, which Mr. Henry 
described in a pamphlet dedicated to the Lords of the Admiralty. 
The proposal, in consequence of the zealous personal exertions 
of Mr. Wedgwood, who was then in London, met with due atten- 
tion from the Commissioners for victualling His Majesty's ships. 
The chief obstacle to its adoption in the Navy was an apprehen- 
sion, probably well grounded, that persons would scarcely be 
found on ship-board, possessing sufficient skill for conducting the 
process successfully. Smce that time, the preservation of water 
at sea has been accomplished by the simple expedient of stowing 
it in vessels constructed or lined with some substance, which is 
not capable of impregnating water with any putrescible ingre- 
dient ; fo^ good spring water, it is well known, contains essen- 
tially nothing that disposes it to putrefaction. 

The philosophical pursuits of Mr. Henry, not long after this 
period, received an additional stimulus by the establishment of 
the Society to which these pages are addressed, and by his 
anxious desire to fulfil his duties as a member of it To him, 
on its being first regularly organized in the winter of 1781, was 
confided the office of one of the Secretaries. At a subsequent 
period, he was advanced to the station of Vice-President, and 
in the year 1807, on the vacancy occasioned by the death of the 
Rev. George Walker, F. R. S., he received from the Society, 
and retained during the rest of his life, the highest dignity 
which it has to bestow. 

The "Afewotrs of Albert de Holler,** which were published by 
Mr. Henry in 1783, and dedicated to this Society, were derived 
partly from a French Ehge, and partly from information commu- 
nicated by the late Dr. Foart Simmons. A more complete view 



* The water, however, for which these proporUons were suflScient, 
could not have been completely charged with lime, for fully satu Ated linke- 
water would have required for decomposition nearly three thnes that 
quantity of chalk and oil of vitriol. 
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of the life and acquirements of that extraordinary man might 
hare been collected, at a subsequent period, from, other publica- 
tions of the same kind, which were addressed to different learned 
societies on the continent In one respect, Mr. Henry appears 
to have taken too favourable a view of the character of Haller, 
in ascribing to him gentleness of disposition ; for that illustrious, 
and, in the main, excellent person, seems to have been a man of 
quick'passions, and not sufficiently reserved in the expression of 
them ; as may be gathered from his controversy with Dr. Whytt of 
Edinburgh. Haller is represented^ also, by his biographer, as 
afflicted with the personal defect of weak eyes ; which, from a 
passage in his Physiology *, appears not to have been correct 
** Aqu8e puree," he says, ** qua ab anno setatis 18 sola utor, tri- 
buo, quod post tot in fulgido sole Susceptos microscopicos la- 
bores, omnibus sensibus, et oculis potissimum, non minus valeam, 
quam puer valui." 

During the long season of Mr. Henry's activity as a member 
of this Institution, his communications to it were very frequent 
Many of these were intended only to excite an evening's discus- 
sion, and having served that purpose were withdrawn by their 
author, but the number is still considerable, which are preseived 
in the Society's published volumes. As might be expected, 
they are of various degrees of merit, but there are among them 
two papers, which have contributed greatly to his reputation as a 
chemical philosopher f* 

• Tom.vi. p. 240. Edit ?. Laasannae. 

f The fbllowio^ is a list of Mr. Henry's Papers, that are dispersed 

throagh the printed Memoirs of this Society : 

In Vol. I. (1.) An Essay on the Advantages of Literatare and Philosophy 
in general, and especially on the Consistency of Literaiy and Philoso- 
phical with Commercial Pursuits. 

(S.) On the Preservation of Sea Water from Putrefaction, by means of 
Quicklime. 

(3.) On the Natural History and Origm of Magnesian Earth, particularly 
as connected. with those of Sea Salt and Nitre, with Observations on 
sonie Chemical Properties of that Earth, which have been hitherto un« 
known or undetermined. 

InVol. 11. (l.)Ejiperimento on Ferments and Ferroeatation, by which a 
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The Essay on Ferments and Fermentation is valuable, not for 
the theoretical speculations which it contains, for these have 
been superseded by subsequent discoveries ; but for a few facts 
of considerable importance. It was at that time believed that the 
infusion of malt, called wart^ could not be made to ferment, 
without the addition of yeast, or barm ; but Mr. Henry discover- 
ed that wort may be brought into a state of fermentation, by 
being impregnated with carbonic acid gas. By a fermentation 
thus excited, he obtained not only good beer, but yeast fit for 
the making of bread ; and, from separate portions of the fer- 
mented liquor, he procured also ardent spirit and vinegar, thus 
proving that the fermentative process* had been fully completed. 
He found, moreover, that flour and water, boiled to the conust- . 
ence of a thin jelly, and impregnated with carbonic acid in a 
Nooth'a machine, passed into fermentation, and by the third day 
had assumed the appearance of yeast, for which it served as a 
tolerable substitute in the baking of bread. 

The other memoir, which is distinguished by its value and im- 
portance, is entitled, *^ Considerations relative to the Nature of 
Wool, Silk, and Cotton, as Objects of the Art of Dyeing; on the 
various Preparations and Mordants requisite for these different 

Mode of exciting Pennentation in Malt Liquors, without the aid of Yeast, 
is pointed out ; with an attempt to form a new Theory of that Process. 

(2.) Obsenrations on the Influence of Fixed Air on Vegetation, and on 
the probable Cause of the Difference in the Results of various Expe- 
riments made for that purpose. 

In Vol. III. Observations on the Bills of MortaUty for the Towns of Man- 
chester and Salford. 

(3.) Case of a Person becoming short-sighted in Advanced Age. 

(3.) Considerations relative to the Nature of Wool, Silk, and Cotton, as 
Objects of the Art of Dyeing ; on the various Preparations and Mor- 
dants requisite for these different substances ; and on the Nature and 
Properties of Colouring Matter— Together with some observations on 
the Theory of Dyeing in general, and particularly the Turkey-Red. 

New Series, Vol. II. Remarks on Mr. Nicholson's Account of the EffecU 
produced at Swinton by a stroke of Lightning. 

And a PAper, printed in this volume, entitled. Memoirs of the lata Charles 
White, Esq. P.R.S., chiefly^ with a Reference to his Professional Life and 
Writings. 
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Substances; and on the Nature and Propertiet of Ci^ottring 
Matter." 

After haying given a general view of the history of the art of 
Dyemg, Mr. Henry, in this elaborate essay, examines the theo- 
ries that had been framed to account for die yarious llBtcility and 
permanency with whidi different substances attract colouring 
matter. He demonstrates the futility of those hypotheses, that 
exphuned the facts by supposed peculiarities of mechanical struc- 
ture in the materials to be dyed; and suggests the probability, 
that the unequal powers of absorbing and fixing cdouring matr 
ter, manifested by wool, silk, linen, and cotton, depend on the 
different attractions inherent in those substances as chemical 
compounds, for the various colouring ingredients. All die pre- 
paratory operations, though differing for each material, have, he 
apprehaids^ one common object, viz,y the removal of some extra- 
neous matter, which, bemg already mated with die substance to 
be dyed, prevents it from exerting its attraction for colouring 
matter. The ultimate object of these preliminary steps, he states 
to be the obtaining a white ground, that may enable the colours 
to display the full brilliancy of their several tints. To explain 
the preparation of <;otton for the Turkey-red dye, he endeavours 
to prove that cotton requires, for this purpose, to be approxi- 
mated, in composition, to the nature of an animal substance. 
He next offers a classification of the Materia Tinctoria, and 
some general speculations on the nature of colouring matter. 

In the second part of the Essay, Mr. Henry investigates the 
mode of action of those substances which, though themselves des- 
titute of colour, are important agents in the processes of dyeing. 
Substances of this kind had received, from the French dyers, 
the name of MordantSy because it vras imagined that they cor- 
roded and removed something, which mechanically opposed the 
entrance of the colouring matter into the pores of the material 
to be dyed. To destroy this erroneous association, Mr. Henry 
proposes that ^e word ham should be substituted, as a general 
tern, to denote every substance, which, having an affinity both 
for the colouring matter, and for the material to be dyed, is ca- 
pable of serving as an intermedium between the two ; and that 
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a specific epithet should be added, to distingui^ each particu- 
lar variety. In this essay Mr. Henry, for the first time, ex- 
plained the true nature of the liquor which is employed for af- 
fording the aluminous basis, prepared by mixing the solutions <^ 
alum and of sugar of lead. This liquor he shewed to be essentially 
a compound of pure clay or alumine with acetic acid ; and its 
superiority over a solution of common alum, for yielding the 
earthy base in dyeing, he ascribes partly to the less . afiinity of 
the acetic acid, than of the sulphuric, for alumine, and partly 
to the greater volatility of the acetic acid, when exposed to a 
moderate increase of temperature. The remainder of the paper 
is chiefly occupied with the details of die operations then prac- 
tised for dyeing Turkey red; with a theory of the process, and 
with a general view of the mode of action of the individual mor- 
dants or bases. The methods of dyeing Turkey red have been 
since much improved and simplified, though its theory is^ even 
yet, far from being well understood. But the opinions incul- 
cated by Mr. Henry respecting die action of mordants, evince a 
remarkable superiority to the prejudices with which he found the 
subject encumbered, and are indeed those which are still held by 
the latest and best writers on the principles and practice of dyeing. 
In the year 1783, an institution arose out of this society, 
which had great merit, not only in its plan and objects, but in 
die ability exerted by the several persons, who were concerned 
in their fulfilment It was destined to occupy, in a rational and 
instructive manner, the evening leisure of young men, whose 
time, during the day, was devoted to commercial employments. 
For this purpose, regular courses of lectures were delivered on 
the belles lettres, on moral philosophy, on anatomy and physio- 
logy, and on natural philosophy and chemistry. Mr. Henry, as- 
sisted by a son, whose loss he had afterwards to deplore, and 
whose promising talents and attainments obtained for hun, at an 
early period of life, a mark of the approbation of this Society*, 

* See Dr. Perdval's eloquent addrets to Mr. Hkmom Heniy, Jonior, 
on presenting to him the silver medal of the Society. »3lc«i«irr of tk€ S^- 
cidy, Vol. II. page 513. 
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delivered several courses of lectures on chemistry to nume- 
rous and attentive audiences. From causes, which it is not 
easy to trace, but among which, I believe, may be reckoned a* 
superstitious dread of the tendency of science to unfit young 
men for the ordinary details of business, this excellent institution 
fell into decay. Mr. Henry, however, continued his lectures 
long after its decline, until deprived of the services of his son, 
by the prosecution of views at a distance, when he found that 
his own leisure was not, of itself, adequate to the necessary pre- 
parations. 

That the scheme of establishing in Manchester a College of 
Arts and Sciences (for so it was entitled,) was not a visionary 
project, but one which appeared feasible and promising to men 
of sense and knowledge at a distance, is shewn by the following 
extracts from letters addressed to Mr. Henry, in reply to his 
con^nimication of the plan. ^* An attempt of this kind," the 
late Dr. Currie of Liverpool observes, " I think most praise- 
worthy ; and for this, however the matter may terminate, the 
projectors will always be entitled to public favour and esteem. 
It is a bold enterprise, and of course in some degree doubtful. 
One thing appears to me probable ; — that if the business is taken 
up as it ought to be by the public, you will soon find the pro- 
priety of extending your plan, so as to make it embrace every 
object of general education.** Mr. Wedgwood also strongly ex- 
pressed his approbation of the undertaking. '' The plan of your 
college," he says, " I think an excellent one, and from the po- 
pulous and commercial state of your town — ^from the apparent 
utility of the Institution — from the elegance and propriety with 
which it is announced — and from the known characters of the 
gentlemen who are engaged in it, I can scarcely entertain a 
doubt of its meeting with success.** Greater perseverance would 
perhaps have gradually softened, and finally subdued, the pre- 
judices that seem to have existed against the union of commer- 
cial with literary or philosophical pursuits, — an union which, 
mider proper regulation, adorns and dignifies the character of the 
merchant, without, it may be hoped, diminishing his usefulness, 
or interfering with the prosperous management of his afiairs. 
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Besides the lectures on the general jmnciples of chemistry, 
Mr. Henry delivered a course on the arts of bleaching, dyeing, 
•and calico-printing ; and to render this course more extensively 
useful, the terms of access to it were made easy to the superior 
class of operative artisans. It was at thb period, that the prac- 
tical application was made in France of a philosophical disco- 
very to one of the arts which Mr. Henry was engaged in teach- 
ing, that shortened, by several weeks, the duration of its pro- 
cesses. In 1774, Scheele, a Swedish chemist, distinguished by 
the number and great importance of his contributions to chemi- 
cal science, discovered, in the course of some experiments on 
manganese, the substance known successively by the names of 
dephlogisticated marine acid, oxy-muriatic acid, and chlorine. 
During several years afterwards. Its properties were not applied 
to any practical use, until its power of discharging vegetable 
colours suggested to M. BerthoUet, of Paris, its employment in 
the art of bleaching. The first successful experiments with that 
view were made by M. BerthoUet in the year 1786, and, with a 
liberality which confers the highest honour upon him, he freely 
communicated his important results, not only to his philosophi- 
cal friends, but to those who were likely to be benefited by them 
in practice. Among the former was Mr. Watt of Birmingham, 
who happened at that time to be in Paris, and who was the first 
person in this country to carry the discovery into efiect, by 
bleaching several hundred pieces of linen by the new process, 
at the works of a relative near Glasgow. Mr. Henry also, hav- 
ing received an indistinct account of the new method, but not 
knowing precisely in what it consisted, immediately set about 
investigating the steps of the operation ; and in this he was fortu- 
nate enough to succeed. Soon afterwards, an attempt was made 
by some foreigners, who themselves had acquired their informa- 
tion from BerthoUet, to turn the process to their own advantage, 
by obtaining a patent; and having failed in that, by applying 
for a parUamentary grant of an exclusive privUege of using it 
for a certain number of years. Against the former, a strong 
memorial, (which b now before the writer,) was presented by 
Mr. Henry to the Attorney and Solicitor-General ; and efiectu^ 
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opposition was made to the latter, by a public meeting of the 
inhabitants of Manchester, on the ground that the whole process 
had been successfully carried into effect by Mr. Watt, Mr. 
Henry, and Mr. Cooper*. 

Havmg satisfied himself of the practicability and advantages 
of the new method of bleaching, by carrying it on upon a scale 
of sufficient extent, Mr. Henry prepared to embark in a much 
larger establishment for the purpose. The connexion, however, 
which he entered into with this view, haidng disappointed his 
just expectations, and the furttier prosecution of it being mcon- 
sistent widi his professional employments, he abandoned the 
project, and contented himself with imparting the knowledge he 
had gained to several persons, who were already extensively 
engaged in the practice of bleaching, by the then established 
methods. 

Mr. Henry had now reached a period of life, when the vigour 
of the bodily powers, and the activity of the*mind, begin, in 
most persons, to manifest a sensible decay. Fcom this time, 
however, ^lough he did not embark in new experimental inqui- 
ries, yet he continued for many years to feel a warm interest in 
the advancement of science, and to maintain an occasional coi^ 
respondence with persons highly eminent fer their rank as phi- 
losophers, both in this and other countries f. His medical oc- 
cupations had greatly increased, and, for a further interval of 
fifteen or twenty years, he had a share of professional employ- 
ment, which fidls to the lot of very few. This, and the super- 

* The reader, who U interested in the history of the introduction of 
chlorine and its compounds into use in bleaching, is referred to a note in 
Dr. Brewster's Edinburgh Uncyclopediay Art. Bleaching ; and to Dr. 
Thomson's Annalt of PhUo$ophffy VoU. 6 and 7. 

t A considerable coUectkm of letters to Mr. Henry from persons of this 
dctcriptioD has been praerred ; but the mbjects of them bare, for the 
most part, been long, ago brought before the public by their respective 
writers. The letters are chiefly valuable to the family of the deceased, 
■B unequivocal prooft of the respect and esteem felt towards him, by those 
who were best qualified to judge of his merits. Many of them are from 
learned fordgners, with whom he had enjoyed opportunities of personal 
iatereoarse duriog tiidr vl^ts to Manehetter. 
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intendence of some chemical concerns, prevented him from at- 
tempting more than to keep pace with the progress of know- 
ledge. He was in no haste, however, to claim that exemption 
from active labour, to which advanced age is fairly entitled, and 
it was not till a very few years before his death, that he retired 
from the exercise of the medical profession. 

The summers of the years 1814 and 1815 were spent by Mr. 
Henry in the country, a mode of life, which, now that his season 
of active exertion was passed, was peculiarly suited to him, not 
only by the tranquil retirement which it afforded, but by its en- 
abling him to indulge that sensibility to the charms of rural 
scenery, which can, perhaps, only exist in a pure and virtuous mind. 
His perception of these pleasures was at no period more lively, 
than after he had entered his 81st year. In a note, addressed 
to the writer of these pages, in the autumn of 1815, he describes, 
in animated language, one of those events, which so agreeably 
diversify the face of nature in the country. '* Yesterday,'' he * 
says, ^' we had one of the most beautiful appearances in the 
garden I ever witnessed. Every leaf— every petal— every pro- 
jecting fibre— was beset with a minute globule of water, and 
when the sun shone upon the flowers and shrubs, they seemed 
as if studded with myriads of brilliants. The gossamer, too, 
with which the hedges were covered, was adorned with the same 
splendent appendages. The cause,** he adds, " of this deposition 
of moisture must, I suppose, have been electrical" 

The winter of the year 1815, which Mr. Henry passed in 
Manchester, was a season of greater suffering than was usual to 
him; for though of a delicate constitution, yet he happily, even 
at this advanced time of life, enjoyed an almost entire exemption 
from painful diseases. During this winter, he was much dis- 
tressed by cough and difficult breathing, and his bodily strength 
rapidly declined. In the spring of the followmg year, he re- 
turned into the country, but not to the enjoyments which he had 
before derived from it He was unable to take his customary 
walks, and was oppressed by feelings, which induced him to look 
forwards to the c^ose of life, with the certainty of its near 8^ 
proach, but with calm and dignified resignation. The event, 
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which he had anticipated, took place on the 18th of June, 1816, 
when he had nearly completed his 82d year. 



In estimating the intellectual character and attainments of the 
subject of this memoir, it is proper to revert to a period, several 
years remote frcun the present, but still within the perfect recol- 
lection of many ixj^ whom these pages are addressed. At that 
time, the quality of Mr. henry's mind which was, perhaps, most 
conspicuous, was a readiness of apprehension, that enabled him 
to acquire knowledge with remaikable faci%. To this was 
joined a quickness in his habits of association, that peculiarly 
fitted him to perceive tho%e analogies which, in chemical investi* 
gations, were chiefly relied upon as leading to the discovery of 
truth, before it was soug^ to be established on the firmer 1>asit 
of an accurate determination of quantities and proportions. 
Without claiming for Mr. Henry the praise of great original ge- 
nius, we may safely assert for him a very considerable share of 
that inventive talent, which is commonly distinguished by the 
term ingenuity. This was especially disp^yed in the neatness 
and success with which he adq>ted to the purposes of experi- 
ment, the simple implements that chance threw in his way; 
for it may be proper to observe that, at no period of his life, was 
he in possession of a well-furnished laboratory, or of nice and de- 
licate instruments of analysis or research. With these qualifica- 
tions, he united a degree of ardour in his pursuits, which ena- 
bled him to triumph over obstacles of no trivial amount And 
when it is considered that his investigations were carried on, not 
with the advantages of leisure, ease, and retirement, but amidst 
ccmstant interruptions, and with a mind harassed by frequent and 
painful anxieties, — it will be granted, that he accomplished much 
more than mi^t have been expected, from one so little favoured 
by external circumstances. 

The acquirements of Mr. Henry were not limited to that 
science in which he obtained distinction. It was the habit of 
his mind, when wearied by one occupation, to seek relief, not in 
indolent repose, but in a change of objects. In medical know- 

voL vni. C 
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ledge, he kept pace with the improTementt of his time, and he 
occasionally by orig^inal publications *, contributed to its ad- 
rancemeat He had a share of general information, and a flow 
of animal q>irits, that rendered him an instructive and agree- 
able companion. To the rich sources of enjoyment, whidi are 
opened by the productions of the fine arts, he was extremely 
sensible, not so much fix>m an acquaintance with critical rules, 
as from a natural and lively susceptibility pf those emotions, 
which it is the object of die poet and the artist to excite. By 
the native strength of his memory, unassisted by any artificial 
arrangement, he had acquired a knowledge of history, remark- 
able for its extent and precision; he was always eager to discuss 
those questions of general policy, which are to be decided, partly 
by an appeal to historical evidence, and partly by a considera* 
tion of the nature of man, and of his claims and duties as a 
member of sodety. No representation of him would, indeed, be 
complete, that failed to notice the animation with which he en- 
tered mto arguments of this kind, or the zeal and constancy with 
which he defended his political opinions,— -opinions which, in 
him, were perfectly disinterested and sincere, but which perhaps 
disposed him to allow more than its due weight to the aristocra- 
tical part of our mixed government It would be unjust to him, 
however, not to state, that no man could more cordially dis- 
approve, or more unreservedly condemn, every undue exertion of 
power; or could more fervently desire the extension of the bless- 
ings of temperate freedom to all mankind. It was this feeling 
diat led him to use his strenuous exertions as a member of one 
of the earliest Societies for procuring the abolition of the African 
Slave Trade; and when that great object was at length accom- 
plished, he was affected with the most lively joy and gratitude 
on the downfall of a trafiic, which had long been a disgraceful 
stain on our national character. 

Of his moral excellencies, there can be no inducement to offer 
an overcharged picture to a Society, by many of whose surviving 

* Chieflj in theperiotficsl JoomaU, vad in the TnnsacUons of tome 
Medina Societiet to whidi he beloofedU 
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members he was intimately known and justly appreciated. 
Foremost among the qualities of his heart, was a warmth of 
generous emotion, which evinced itself in an enthusiastic admi- 
ration of Tirtue; in an indignant disdain and unqualified repro- 
bation of Tice, oppression, or meanness; and in the prompt and 
onrestrained exercise of the social affections. In temper, he was 
frank, confiding, and capable of strong and lasting attachments; 
quick, it must be acknowledged, in his resentments; but remark- 
ably placable, and anxious, whenever he thought he had in- 
flicted a wound, to heal it by redoubled kindness. No man 
could be more free from all stain of selfishness; more moderate 
in his desire of worldly success; or more under the influence of 
habitual contentment This was in a great measure the result 
of his having early weighed the comparative value of the different 
objects of life, and of his steady and consistent pursuit of know- 
ledge and virtue, as the primary ends of an intelligent bemg. 

In very advanced age, though his body was enfeebled, 
his mind retained much of that wholesome elasticity and 
vigour, which always belonged to it He was still enabled, 
by the almost perfect preservation of his sight, to spend a 
great portion of every day in reading; but, at this period, he 
derived greater pleasure from works of literature, than from those 
of science, and especially from his favourite study of history. 
During the winter immediately preceding his death, beside 
several standard historical works, he read with avidity one 
which had been recently published*; and entered into a critical 
examination of its merits, with a strength of memory and judg- 
ment, that would not have discredited the meridian of his facul- 
ties. In his moral character, no change was observable, except 
that a too great quickness of feeling, of which he had himself 
been fully conscious, was softened into a serene and complacent 
temper of mind, varied only by the occasional glow of those be- 
nevolent feelings, which continued to exist in him, with unabated 
ardour, almost to his latest hour. He still continued to receive 
great pleasure from the society of the yoimg; and to them he 

•Pr. Stanicr Clark's Life of Ja«es the Second, 
C2 
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was peculiarly acceptable, from the kindness and success with 
which he studied to promote their rational enjoyments. It was 
his constant habit to take a cheerful view of idie condition of 
the world; and on all occasions, when the contrary opinion was 
advancedy to assert the superiority of the times in which he had 
grown old, over the season of his youth, not only on the unques- 
tionable ground of an increased diffusion of knowledge; but on 
that of the wider spread of virtuous principles, and the more 
general prevalence of virtuous habits. 



mthout encroaching on topics, which are irisely forindden 
by the rules of this Society, it may be permitted to me to state, 
that Mr. Henry was from inquiry and conviction, a zealdus ad- 
vocate of Christianity .—About the middle period of life, a change 
of opinion led him to separate from the established Church, to 
whose service he had early been destined; and to join a congre- 
gation of Protestant Dissenters. But in discussing differences 
of religious belief, he was always ready to concede to others that 
free right of judgment, which he had claimed and exercised for 
himself; convinced, as he was, that no conclusion to which 
the understanding may be led, in the honest and zealous search 
after religious truth, can, without the highest injustice, be made 
the ground of moral crimination or reproach. 



Such is the view of the character of our late President, that 
has been taken by one, who, in forming it, may l^ supposed to 
have been influenced by feelings and recollections, not altoge- 
ther favourable to an unbiassed exercise of the judgment That 
it is coincident, however, with the estimate of others, from whom 
impartiality may be more reasonably expected, will appear 
from the following document, which, at the time when it was 
presented to the Society, declared the sentiments of all those 
men^bers, who were in the habit of attending its meetings, or of 
takmg an interest in its proceedings. 
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" To the Literary and Philosophical Society of Manchester. 

** We^ the subscribed, beg leare to present, to the Philoso* 
phical Society, a portrait of our President, painted by Mr. Allen, 
which having been in a public exhibition, has heesa declared 
by competent judges, to be not only a correct resemblance, 
but likewise an excellent production of art Our wish is, that 
a suitable place may be assigned to it, m the room where our 
meetings are hdd: and that, if approved by the Society at 
large, it may be inscribed by them as an affectionate tribute 
of respect and gratitude to a man, universally beloved for his 
condliating qualities and private worth, and peculiariy endeared 
to us, by the relation in which he stands, as one of the very few 
founders of the Society, whom an indulgent Providence has 
stiil spared to us; a Philosopher, to whose talents we owe 
much of the approbation which the Public has bestowed on 
our labours; and a Member, whose zeal has, for a period .of 
nearly thirty years, been jmiformly exated, in every station, to 
promote^the peace and prosperity of the Institution over which 
he presides.'' 



Art. II. Inoeitigatum of the Correetions of the Placa of 
the Stars for Aberration and Nutation. 

A. If the earth moved uniformly in a circle, the apparent 
place of a star would also describe a circle in a plane parallel 
to that of the ecliptic, its diameter bemg 4(r,51. 

This proposition follows immediately from a consideration of 
the cause of aberration, and b too weP known to require 
further demonstration. The magnitude of the circle is the 
most* accurately determined from the phenomena of Jupiter's 
satdlites ; Professor Bessel has indeed remarked, that the ob- 
servations of Bradley seem to indicate a diameter about a second 
greater, and that those of the Baron von Lindenau have a 
similar tendency ; Professor Brinkley is also inclined to draw 
the same conclusion from his own observations; but it is 
avowedly inconsistent with Mr. Pond's very accurate series of 
observations on annual parallax, as well as with Professor 
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22 Investigation of the Corrections 

Bessers own very numerous observations on die pole star ; so 
tliat he is far from wishing to depart from Delambre*s co- 
eflfcient 

B. The elliptidty of the earth's motion causes the apparent 
path of the star, in a plane parallel to the ecliptic, to be an 
eccentric circle. 

See Vince's PrindpUs qf Astronomy y § 291. The perpendi- 
cular falling on the tangent from the remoter focus is always 
proportional to the velocity, being always inversely as the per- 
pendicular falling fixHn the sun's centre ; its angular motion is 
also equal to the angular motion of the tangent, or of the earth's 
direction, which determines the displacement of the star, con- 
sequently its extremity must describe a figure, similar to that 
which is described by the apparent place of the star m the plane 
parallel to the ecliptic : but this extremity describes, as is well 
known, a circle circumscribing the ellipsis ; consequently (he 
apparent place of the star describes a circle situated in the same 
maimer with respect to the true place, as the circk circum- 
scribing the ellipsis is situated with respect to the remoter focus, 
except that the principal diameters are in transverse positions. 

C. The angular motion of the star, in its apparent orbit, is 
always equal to the true heliocentric motion of the earth. 

The line C *, drawn from the 
centre of the circle, to the apparent 
place of the ^tar, represented in the 
circle circumscribing the earth's or- 
bit, will always be parallel to S0, 
drawn from the sun to the earth. 
For if ST be perpendicular to the 
tangent, and be continued beyond S 
until SU become equal to * F, the 
distance from the star's place to the remoter focus, the triangle 
*TU will be similar to © T S, because *© and F* or SU 
are in the same proportion to each other, as © T and T S, conse- 
quently the angle T*U is equal to T©S, and* U is parallel 
to © S. But * U must pass through the centre C, since * and 
U must be both in the circle, and * U is equal in length to a 
diameter, being equal to S © + @ F. 
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D. The apparent place of a star may, therefore, always be re- 
ferred to a centre, situated between its true place, and its ap- 
parent place, at the time of the earth's perihelium, the distance 
bemg to the whole mean displacement, as the eccentricity to 
Ae mean distance, that is nearly as 1 to 60 ; and this con- 
stant aberration, referred to the plane of the ecliptic, will be 
",34; but since it has no effect on the relative places of the 
stars at different times, its existence may be neglected in all 
common cases. 

E. The minute circle parallel to the ecliptic, projected on 
the celestial irault, becomes obviously an ellipsis, of which the 
semidiameter parallel to the ecliptic retains its original magni- 
tude of 20^255, and the semidiameter perpendicular to it be- 
comes 20^^,255 sin lat 

F. The apparent place of the star in the circular orbit, as re- 
ferred to its centre, being always 90^ in advance of the earth's 
place, and of course pomting to a place in the ecliptic 90^ be- 
fore the earth, or 90^ behind the sun, the line on which the 
star is found may be considered, from the principles of per- 
spective, as a part of the great circle intersecting the ecliptic 
in that point, and the angular magnitude of the aberration will 
always be proportional to the sine of its distance from the star. 
It is also obvious, that when this circle passes through the 
pole of the heavens, the aberration will be only in decli- 
nation, and the aberration in right ascension will vanish; 
and on the other hand, when the circle becomes perpen- 
dicular to the circle of declination, the aberration in decli- 
nation will vanish : and it follows from the properties of th^ 
ellipsis,. the ordinates of which are represented by the sines 
and cosines of arcs of the circle from which it is derived, that 
the maximum must belong to a point of the circle, at the dis- 
tance of a quadrant from that which affords no aberration in 
the respective direction ; so that by determining the magnitude 
of the aberration in this point, we obtain the coefficient for 
computing it in any other situation. 

G. The aberration in right ascension, therefore, will vanish 
when the san's longitude is Q r;:^ 6 il^^» ^ ^^ ^^ ^^^'^ 
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longitude trhen his right ascension is equal to that of the 
star; and if a be the right ascension, and « the obliquity 
of the ecliptic, tang, b zi tang, a sec. «. The maximum of 
aberration in right ascension will be when the sun is at 
the distance A B = 90^ from the circle of declination A P, 
and if BE be perpendicular to AP, the hypotenuse AB 
being a quadrant, A E will be also a quadrant, ^and sin. 
BE will be sin. SB sm. BSE, which is the cosme of 
the angle made by the line of aberration SB with the 
parallel of declination, so that sin. B E will represent the true 
magnitude of the aberration reduced to the latter direction. 
Now B E is the measure of the angle BAEorFAG=:c, and 
COS. c = COS. F G sin. A F G = cos. a sin. «. While the sun 
is between A and B, the aberration being directed to a 
point behind A, will, of course, be negative with respect to 
the right ascension ; and its complete expression will be 20*, 255 
sec. ^ sin. (0 — b — 90°) sin. c; the secant of the declina- 
tion ^ reducing the direct measure of the aberration to the an- 
. gular right ascension subtended by it at the pole. 

H. For the aberration in declination, if we draw a great 
circle S C perpendicular to the circle of declination, and let 
fall on it a perpendicular Q R D from the pole of the ecliptic, 
it is obvious that C will be the pole of Q R, in the same man- 
ner as A is the pole at E B, so that D will be the sun's place 
when there is no aberration in declination, and the sine of S D 
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the direction at the time of the manmum, reduced*in the ratio of 
the radios to the sine of R S D, will be represented by the sme of 
RD; orofQK^if R Q be ^ontmued till it meet SP^sinceDQ 
=: R K = S K = 90^ and Q K will be the measure of the maxi- 
mum. Now, in. order to find the point D, we must compute 
the anglePQD = 180^ — PQK=180°-PQE — EQKiz 
\^(p—d—f; and for d we have tang. PQE = cot.QPE 
sec. P Qi=tang. a sec. »;andin the triangle QEK, £K=AS, 
since A E = SKriOO**; but tang. A G = sin. FG tang. AFG=: 
sin. a tang. «yand calling A G = e, A 8 =: ^ — e =: E K^and tang. 

tang.EK tang.(^-e) tang.(^— e) 

EQK = — : — — -- =: -— ; — =: iztang./. 

- sm. Q E COS. B E cos. c, 

and FD = 9a°— DH = 90^— DQH = d+/— 90^ which 
h the sun*8 longitude when the aberration in declina^on va- 
nishes, and the displacement being directed towards the point 
90° behind the sun, as he advances from D to C, the declina- 
tion will be diminished while the sine of O — F D is positive, 
and its magnitude will be 20',255 sin. (0 — dr-^f— 90^) sin. 

sin. EK sin. ^ — c) 

,,y being = QK, and sin. ^Y. ^ .^-^^^ ^-—^ 

The values of c and g might also be immediately obtained, 
from the consideration, that the coefficient of the aberration 
must initially be the sine of the angle made by the respective 
great circles with the ecliptic at A and C. 

I. It results therefore from this demonstration, that the aberra- 
tion in right ascension will be 20,''255 sec. I sin. c sin. (0 — h — 
90<>), and in declination 2(r,255 sin. ^r, sin (0 — dr-^f^ 90"^; 
die values of the coefficients being tang, h =: tang, a sec. n ; cos. 
c=:co6.asin at; tang, d =: tang, a sec. m\ tang, e^n sin. « tang. 

tang. Qt— e\ . sin. Q— e) 

^; tang, f 9 and sm. g.zz r — :: — ; expres- 

cos. c sm/ 

sions which cannot easily be rendered much more simple ; al- 
though it may sometimes be more convenient in calculation to 
employ the formulas, adopted by Professor Bessel and others ; 
for the former a' •—« z: —2(^,255 sec. ^ (sin. sm. a + cos. 
COS. a COS. v); and for the. latter ^ — ^ =— 20^,255, (sin. 
O cos. « sin. i + COS. [sm. « cos. ^— sin. a cos. y sin. ^]). 



Digitized by LjOOQ IC 



26 Ittcestigation of' the CorrecHom 

JL The efiect of the diurnal aberration is simply to cause 
every object to approach in a minute degree toward the eastern 
point of the horizon, the maximum, which occurs on the me- 
ridian, being %313; so thajt a transit instrumoity exactly 
perpendicular to its axis, would leave the circumpolar star^a 
little longer to the east than to the west, and their culmination 
above the pole would be a little too late, and their inferior 
transit too early : but the difference can scarcely ever become 
sensible^ i 

L. The value of the solar and lunar nutation becomes, ac- 
cording to the computations of Lindenau and Bessel, neglecting 
the thousandths of a second, 

»' — a = — 15%40 sin. Q 

— ( 8%98 COS. Q cos.tf + 6%68 sin. Q sin. ») tang. I 

4- %09 COS. 2 Q COS. * tang. ^ 

— r,14 sin. 2 O 

— ( 0*,58 COS. 2 COS. a + ',50 sin. 2 © sin. •) 

tang, i 

— ',18 sin. 2 < 

— (",09 008.2 C COS. « + ',08 sin. 2 C sm. a) 

tang. ^ 
^' — ^ = 8'',98 COS. Q, sin. a — 6',68 sin. Q cos. a 

— *,09 COS. 2 Q sin. » 
+ ',58 COS. 2 O sin. a-— ',50 sin. i O cos. a 
+ ',09 cos. 2 < sin. a — ',08 sin. 2 < cos. a. 

It is obvious that if we wish to take account of every 
hundredth of a second, it is quite necessary to introduce all 
these terms into the cfomputation ; but it can only be for die 
most refined researdies of philosophical astronomy that any 
thing like such a degree of accuracy can be at all required ; 
much less can it be worth our while to pay the least attention 
to the terms of the higher orders, and the effects of the nuta- 
tion on the aberration, with which Professor Bessel has found 
it agreeable to amuse himself. He has given an example of the 
results of the whole calculation, in a table for finding the true 
place of the pole star, adapted to its situation at the begin- 
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ning of 1815, which will be sufficiently accurate, eren if we 
omit his ten thousandths of seconds. 

Correction of th^ right ascension of » Ursse Minoris in time, 

= iV{«'— )• 

+ 20* ,368 sin. (Q + 256^. 40',9) 

+ ,194 cos. 2 Q 

+ 1,327 sin. (2 0+ 254° -46,9) 

+ ,201 sin. (2 < +253°. 440 

+ ,011 sin. (2 Q + 329°. 240 

+ 42,519 sm.(0 + 2540.50'. 7) 

+ ,071 sin. (2 0+ 332°. OO 

+ ,057 sin. (0 + at + 332°, 230 

+ ,010 sin. (0 — o + 343°. 540 

+ ,712 COS. ^ cos. 0* — 13°. 570. 

For the declination, / — ^. 

+ 6",837 sm. (O + 161°. 32',5) 

— ,021 COS. 2 Q 

+ ,501 sin. (2 + 163°. 48.) 

+ ,081 sin. (2 < + 164°. 510 

+ ,004 sin. (2 a + 232°. 280 

+ 20,102 sm. (© + 167°. 48',8) 

+ ,015 sin. (2 + 227°. 3O0 

+ ,015 sin. (0 + O + 2460. 3O0 

+ ,014 sin. (0 — O + 264°, 50') 

+ ,313 COS. ^ sin. (f* — 13©. 570- 

Hie angle f is the latitude, and ^ the sidereal time ex« 
inressed m degrees. The laborious author promises new tables 
of the pole star, calculated upon these principles, which will 
be published in the fourth part of his astronomical obsenra* 
tions. S. B. L. 
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Art. III. Journal of the Proceedings of Mr. Burckhardt 
in Egypt and Nubia. 

[The M]omng article, chiefly extracted firom the CakiUta Jimnud^ is pre- 
faced io that publication by a letter from Mr. Salt to Mr. Hamilton, 
which we have not thou|^ht it necessary to reprint, as it appeared ori- 
^ally in the Quarierlg Remew, VoL XVUI. p. 968.] 



Cairo, Oct. 20,. 1817. 

The interest which the labours of this distinguished traveller 
have excited among the literati *of Europe, and the degree of 
eager curiosity with which the publication of his Travels is 
looked for, from the hands of the African Association, under 
whose direction they are preparing, induces us to believe that 
the few notices which we have it in our power to give of their 
lamented author, will not be unacceptable, more particularly as 
we are enabled to state these from our own personal knowledge 
of the excellent individual to whom they relate, and as they con- 
tain many interesting particulars hitherto unknown. 

Mr. Burckhardt was bom at Zuridi, in Switzerland, about the 
year 1786. His father was an officer in the military service of 
the French, and he had a brother in the political service of that 
country also. He was himself educated chiefly at Berlin, but 
being disappointed in some promised employment from the 
French Court, went to England, where he completed his studies 
during a stay of three years at Cambridge. 

On removing to London, he was deceived into hopes of poli- 
tical employment by some of the courtiers there ; but being of 
an active and independent mind, and impatient both of indolent 
waiting and of humble solicitation, both of which were required 
of him before he could hope for success, he determined on ofier 
ing his services to the African Association, to explore for them 
the interior of Africa. 

When he waited on Sir Joseph Banks, the question was na- 
turally asked him, what assurances he could give of his capacity 
to execute andjto suflfer all that could be required of him in so 
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arduous njat undertaking ? His reply was simplyy the conviction 
that rested on his own mind of being equal to the combat of any 
difficulties which might arise in his way. The same conviction 
must have possessed the worthy President also, for his offer was 
almost instantly accepted, and arrangements made for his pro- 
jected voyage. 

He remained some time in London to improve himself in the 
knowledge of botany and mineralogy, which he understood tole- 
rably well ; but, as far as we are aware, astronomy and drawing 
were not fieuniliar to him, nor were they likely, indeed, ever to 
be called for, travelling, as he was from the first intended to do, 
as a Mohammedan, and an individual of the humblest class. 

Before leaving England he partook of a farewell dinner, which 
was given to him by the Association, and at which the principal 
members of that institution attended. The Marquis of Hastings 
(then Lord Moira,) was of the number of the distinguished per- 
sonages present, and Mr. Burckhardt had the honour of being 
seated next to him. The conversation on this occasion naturally 
tending towards African travellers, the unfortunate Mungo^Park 
was spoken of as having had his ardour rather quickened than 
damped by all that he had suffered in his first voyage, and 
having very nobly ventured on his second journey. Lord Moira, 
addressing Mr. Burckhardt in.the most encouraging tone, assured 
him of his confidence in the success of his enterprise, and ex- 
pressed his persuasion that he, too, like Park, if returned safely 
from his first expedition, would not be able to refrain from ven- 
turing on a second ; when the young Swiss replied, that, as in 
military affairs, no one was called upon to go on a forlorn hope 
twice, he thought his Lordship would agree with him, that it 
would be temerity in a traveller to tempt his fate by such a 
duplication of danger. He used to repeat this anecdote fre- 
quently, and never failed on such occasions to do justice to the 
distinguished patronage which the Noble Earl was invariably 
found to shew to science and knowledge in all their departments, 
and more particularly to the warm and paternal interest which 
he felt and exptessedin his own peculiar case. 

After leaving England, in the spring of 1809, he first landed 
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at Malta, and it was during his short stay here, while the iaknd 
Mras under the government of Sir Alexander Ball, that he first 
adopted the Mohammedan costume, and suffered his beard to 
grow ; while, in the barbarous dialect of the Maltese, he made 
his first steps towards the acquisition of the Arabic language. 

From hence he sailed to Cyprus and Laodicea, and went by 
Antioch and the Orontes to Aleppo. He resided here in his 
own lodgings in a Mohammedan part of the town, but made 
little scruple of mixing with the Europeans, though he never 
omitted the duties of the Mohammedan religion, and always re- 
tained the Mohammedan costume. 

During a stay of two or three years here, he applied hjmself 
with great assiduity to the study of the Arabic language, in 
which he made a proficiency that surprised all who witnessed it. 
He made from hence also occasional excursions among the Arabs 
of the Desert, visited Palmyra, and most of the principal ruins 
of antiquity in Syria, and after passing through the Hauran, and 
the countries east of the Jordan, and the borders of the Dead 
Sea, he came from thence to Cairo by the Desert of Suez. 

In Egypt, as in Syria, he was visited both by Turks and 
Christians ; and while he mixed freely with both, without seem- 
ing to study the concealment of any thing frt>m either, his talents 
and his virtues were such as to command universal respect and 
esteem. 

From Cairo he proceeded into Upper Egypt and Nubia, and 
was met there by Mr. Legh, who has written a Journal of his 
Voyage above the Cataracts, and who makes mention of him 
therein. This was in the spring of 1813 ; and in the autumn of 
the same year, Mr. Burckhardt was still m Upper Egypt, waiting 
at die town of Esneh on the Nile, for an opportunity to penetrate 
by land into the higher parts of Nubia, towards Abyssinia and 
the shores of the Red Sea. 

The notices that we possess of the subsequent movements of 
this distinguished traveller are contained in a Journal kept on 
the Nile, and afterwards on the Red Sea, in bodi of which places 
he was met by the writer of it ; and though the form and style of 
a journal, written while all the impressions it records are yet 
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warm upon the mind, are objectionable to some, yet in our opi« 
nion it is this very fredmess and genuine glow of truth about 
them, which give to loose memoranda bf this description their 
hi^est charm, and with this belirf we choose rather to hazard 
the imperfections they may contain, than alter eyen a phrase of 
the journal in which they are preserred. We shall confine our- 
selves, however, to the extracts of such particulars only as bear 
on the sul^t of this mcSnoir, though a degree of abruptness and 
want of connexion will be given to the narrative thereby, but it 
would be difficult to avoid this without falling into a greater 
evil. 



Aicending the Nile above Hermonthu, Friday, Nov. 26, 1813. 

The breeze strengthened every hour, and brought us to Esneh 
about three o'clock, where we landed to wait on the Kiashef, or 
Commandant When the ceremonials of our visit were over, my 
first inquiry was after a Swiss traveller, whom I had heard was 
here, and it was a pleasure to me of the highest kind to find my 
hopes confirmed. The Kiashef politely sent for him, and he en- 
tered the room, dressed as an Arab Fellah, with a long beard 
and blue chemise, having assumed the name of Sheikh Ibrahim, 
and so perfectly acquired the Arabic language during several 
years* travels in Egypt and Syria, as to pass among the most 
suspicious fbr a native of the country. Our conversation was 
divided between the most recent intelligence from Europe, as 
demanded from me, and the local information relative to Egypt 
kindly given in return by him. We both remained to sup with 
the Turk, whose attentions were such as I had not yet witnessed 
among them, and we continued together in close conversation 
until nearly midnight 

Emehf or Latopolis, Saturday , Nov. 27. 

We had not yet risen, when Sheikh Ibrahim paid me a visit in 
the boat, and we breakfasted together at sun-rise. It is a cir« 
cnunstance which I shall ever remember with peculiar pleasure, 
that early as the visit was, we sat upon the mattress extended on 
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the cabin floor, from that time until 4 o'clock past midnight---a 
period of twenty-two hours — ^without once rising or quitting the 
boat ; and even then, unwilling to break communication abruptly, 
we lay down to sleep upon the same bed. It would be impossible 
to describe how delighted we both appeared to feel in the enjoy- 
ment of so unexpected a pleasure, as the meeting of persons 
under such circumstances must always afford ; but in a still 
higher degree to those ^o think and feel alike, to those whose 
tastes are similar, whose sentiments are congenial. TUs was 
unquestionably our case, and, as if from the fear that time would 
snatch from us too hastily the opportunity of mutual disclosure, 
we dispensed with all preparatory ceremony to enter at once 
upon' the task. There were besides all this, a number of inci- 
dents that increased the interest of recounting them, from our 
both witnessing them together, though unconsciously, because 
unknown to each other. We had heard the same operas in 
London, on the same occasion ; attended the same concerts ; seen 
the same plays ; visited the same coffee-houses, and even debat- 
ed questions repeatedly on the same evening at the British Fo- 
rum at Piccadilly, of which he was a constant attendant, and a 
warm admirer of free discussion. He also knew Mr. Edward Lee's 
family in England; Mr. Maurice, the Librarian of the British Mu- 
seum ; and Mr. Peter Lee, at Malta ; he waA a fellow-traveller of 
Mr. Fiat in Syria, and a correspondent of Mr. Renouardin Smyrna; 
.all of whom being knovm to me also, rendered the topics of our 
conversation as infinite as they were agreeable. He had been 
educated at Berlin, and finished his studies at Cambridge ; pass- 
ed several years on the Continent of Europe, and been through 
all Syria, in the character of a merchant, a priest, and a Bedouin ; 
penetrated through the boundaries of Egypt, nearly to the fron- 
tiers of Dongola, and now waited a caravan to depart for Nubia 
and Abyssinia, mtending to come out on the shore of the Red 
Sea, traverse the Yemen and Arabia, and return to Cairo by the 
Desert in about 18 months. To a classic education he added a 
perfect knowledge of French, Italian, German, and Arabic ; had 
studied the piano-forte under the best masters until 18 ; was a 
passionate admirer of poetry and music ; and warmly susceptible 



Digitized by LjOOQ IC 



Proceedings in Bgypt and Nubia. 33 

of the noblest passions of the human heart. How then was li 
possible not to be enamoured of such a man's society, an enjoy- 
ment so seldom fiedling to the lot of wanderers ? 

EsMh, Sunday, Nov. 28. 

We passed the day again together, and devoted it to an exa- 
mmation of the town, and the remains of antiquity it possesses. 

Ibrahim returned to the boat with me at night, and we con- 
tinued up nearly as late as on the preceding one, as busily and 
as happily engaged as before. For myself, I feared the moment 
of an interview would escape too fast, and that after we had 
parted, I should still have a thousand questions to ask, which 
he could have answered. 

Contra-LatopoUs, MoTutay, Nov. 29. 

Breakfasting together, we took the boat to the opposite side 
of the river, and walked to the ruined fragments of Contra-Latona, 
as called by Arrowsmith ; by others, with more propriety, Con- 
tra-Latopolis. 

I had fixed my departure for this morning, yet we had dined 
and suffered the shadows of the evening to close upon us be- 
fore we thought of separation ; and I am persuaded both were 
willing to delay it, although our long night conversations had so 
broken in upon our rest, as to occasion inconvenience to both 
parties, but more particularly to Ibrahim, who had for some 
dionths been suffering severely from an inveterate ophthalmia, 
to which the night air is poison. It was agreed, however, that 
•our interview should break up at midnight; that I might depart 
with the moming*s dawn. There was but little hope of our 
meeting again, and yet we talked of «uch a circumstance as 
though we really anticipated it, either in the Red Sea, the Le- 
vant, or m England. 

Ancient EUethias, Tuesday, Nov. 30. 

We left Bsneh with the earli^ dawn of light, and with a fkmt 
but steady breeze contmued to make some progress agahist 
the stream. I had passed the three last days so happily in the 
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society of Ibrahim, that I felt his loss as severely as though our 
intimacy had been of much longer duration, and it had the effect 
of rendering me really melancholy throughout the day ; nor was 
it an affected sensibility, though perhqps so short a period seems 
insufficient to have inspired it : yet the distance from every other 
friend, the occasion, and the place of meeting, were of themselves 
strong auxiliaries, independent of the very high attraction of 
such talents, manners, and sentiments. 



The writer of the Journal continued his progress up the Nile 
from hence, and after passing the cataracts of Assouan, and, pe- 
netrating beyond the tropic into Nubia, returned again, after an 
absence of about 15 days, to Esneh, when the following letter 
from Mr. Burckhardt was put into his hands by an old Arab, who 
met him on the river's bank, when landing before sun-rise. 

Mt Dear Sir, Esneh, Dec. 13, 1813. 

The regret I feel at bemg obliged to leave Esneh before your 
return, much outweighs the pleasure I should else have experi- 
enced from being at last enabled to put an end to my tedious 
stay in Upper Egypt But this is, the unfortunate lot of tra- 
vellers. They must suddenly part with persons whose character 
and acquirements have inspired them with the greatest esteem, 
in order to mix for months with beings, the shapes of whose 
bodies alone entitle them to the name of human. The ^hope of 
mutual remembrance is, then, the only consolation ; and, on my 
part, I beg you to rest assured, that the memory of the two days 
you kindly granted me at Esneh, shall never be obliterated from 
my mmd and heart I am afraid the state of Nubia, after the 
late invasion of the Osmanlys, has not been altogether propitious 
to your pursuits. I had expected a note from you from Assouan, 
but your Reis has not yet made his iqppearance. If you repair 
to Syria, have the goodness to remember me to Mr. Chaboceau, 
the French Doctor— and at Aleppo, to my friends Messrs. 
Baricer, Masseyk, and other families. I should be mudi inte- 
rested to receive from you somt details relative to your excur- 
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sions in Syria, and more particularly to those trans Jordanem. 
I forgot to mention to you that there is a mined city, called 
Om-elrDjemal, at the distance of about 25 miles S. E. from 
Bosra in the Hauran. I have not been able to visit that spot, 
you may, perhaps, be more fortunate* I understood, during my 
stay at Basra, that there are a great number of Greek inscrip* 
tions to be met with'at Om-el-Dijemal. The Chief of the Druses 
of Hauran, Shibely, can afford you the means to see that place. 

With the liveliest wishes for your welfere, and the complete 
success of your projects, I have the honour to be, my dear Sir, 
Your most obedient humble Servant, 

IBRAHIM. 

P. S. — A letter addressed to Colonel Missett will always reach 
me, at least for the two next years to come. 



On inquiring when the writer had departed, the old man told 
me he had received the letter on the preceding evening, with 
orders to present it me on my arrival, and that Ibrahim intended 
leaving Esneh at midnight I immediately despatched my ser- 
vant to his house, and some fortunate obstacles having delayed 
his departure a few hours beyond the appointed one, he was in 
the act of mounting his camel to repair to the caravan ren- 
dezvous, without knowing of our being here, or even expecting 
our return so soon. He came instantly to the boat, and our joy 
at meeting was as powerful as the regret we both appeared to 
have felt at our former separation, nor could there have been 
any doubt of its mutual sincerity. 



The writer of the Journal afterwards continued his way to 
Cwro, and from thence to Suez, where he embarked on the Red 
Sea, and after a disastrous voyage, rendered still more painful 
by illness, reached Jedda, where he again met with Mr. Burck- 
hardt, and obtained from him a detailed account of what had be- 
fallen him since their separation.— This event is thus described 
in the Journal before extracted from. 
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Arrived at Jedda, Sunday, November 6. 

In the course of the night I had experienced a return of my 
fever, accompanied with the most alarming symptoms, and in- 
tervals of the wildest delirium, so that, independent of my ac- 
tual suffermgs from the force of the disease, and the want of 
every thing that could afford either nourishment or comfort, I 
was unable any longer tp continue my observations on our route, 
and only remember that after a good run before a strong breeze 
we anchored at Jedda about sun-set among a fleet of other Dows, 
and at the distance of half a mile from the town. 

The hazardous state of my existence was of itself sufficient to 
render me impatient to be landed, and the promise of a reward 
happily obtained me that favour from the Reis, who accom- 
panied us himself to the house of Jellani, an Arab merchant, to 
whom letters of introduction had been furnished me by Signor 
Macardle, in Egypt. My weakness was so extreme, that I was 
unable even to clothe myself with the garments necessary for a 
protection from the night air before I left the Dow, and on land- 
ing, it became necessary to be borne to Jellani*s residence by a 
party of men called for that purpose. 

Jedda, Monday, November 7. 

The fatiguing exertions of yesterday had so increased my 
illness that I was unable to lift even my head from my pillow 
without assistance, and was necessarily confined to my bed. 
My arrival and my situation soon becoming known, I was visited 
in the course of the morning by a Candiot Greek, resident in the 
place, and a young Scotchman in the habit of a Turkish soldier, 
who called himself Othman Aga, and represented himself as be- 
ing in the service of an Osmanly Bey on military duty here 
under the Pasha of Egypt From both of these men I had the 
happiness of receiving the most sympathizing and kind atten- 
tions, one or the other of them continuing by the side of my bed 
throughout the day, furnishing me with every thing they pos- 
sessed the means of procuring, although my illness rather gained 
force than abated. 
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Jedda^ Tuesday y November 8. 

My Bfints were elated beyond descriptioii at bearing this 
morning of an English vessel being in the port, havmg anchored 
on the preceding eveningy a» it gave me every reason to hope 
that by procuring medicines and some desirable articles of 
food from her, my life might yet be rescued from that decline 
to whidiit was rapidly hastening. As the cheering effect of this 
welcome information enabled me to sit up on the bed, supported 
with cushions, I devoted the intervals between necessary repose 
to writing to my friend Mr. Burckhardt, who I learnt was at 
Mecca, as well as the Pasha's Physician at Tayf, in French and 
Italian, as I knew not which of these languages he understood or 
corresponded in. 

Jeddoy Wednesday t November 9. 

The Captain of the English vessel having been on shore yes- 
terday, for the transaction of the necessary custom-house 
business without calling at Jellani's house, I felt persuaded that 
he was not aware of one of his countrymen bemg there in sick- 
ness and distress ; in consequence of which I addressed to htm 
a short note, in which I merely stated my desire to be fevoured 
with a visit from him, and in the course of the morning, I had 
the satisftiction of seeing my request com[died with, as he came 
accompanied by two of his passengers, a Baghdadian and an 
Arab, voyaging here as merchants and as pilgrims. 

As I was then in bed. Captain Boog, for that was the gen- 
tleman's name, very kindly solicited me to remove on board his 
ship, where the superior purity of the air, and the comforts 
which it would be in his power to offer me, would be likely to 
facilitate the restoration of my health, and independently of such 
an arrangement being most congenial with my wishes, the frank 
and warm manner in which it was ofiered, left me no room to 
doubt of its sinceri^, and I accordingly accepted it without 
hesitation, consenting to attempt an exertion for that purpose 
after sun-set in the cool of the evenmg. 

On the f<dlowing morning I resumed my European habit, al- 
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though I now possessed but few clothes of any sort, since the 
loss of my trunks on our passage down. 

From (his period until the 18th, I continued to receive the 
kindest and most consoling attentions from Captain Boog, and 
by the help of medicines and uourishing diet, daily gained 
strength. 

My writing was entirely abandoned during this period from 
the pam both of the head and breast which it occasioned, and it 
was in this interval that I received the following letter from Mr. 
Burckhardt. 

MMe, 2d Zeelhadi, 1229. 
My dear Sir, 

Othman Aga arrives this moment, and tells me that you are 
at Jedda. My joy at knowing you so near is damped only by 
the news of your iUbeM. I riiould have immediately set out for 
Jedda, to see you before the Hadj, but after to-morrow the 
gates of Jedda will be shut, so there will be no means of con- 
vey anoe between that place and Mekke, till after the Hadj. My 
project was to go immediately after the Hady to Medineh, but I 
sacrifice it willingly for the pieaflure of shaking httids with you, 
and consoling you a Vtlle during your tedious stay at Jedda. You 
may, therefore, expect me about ^ 14th or 15th of this mon^. 

None of the letters of Djeilany have yet reached me here, nor 

did Othman's leUer arrive to ita addresa: I should have saluted 

you long before this time. I am in good healtih, and trust you 

will soon b0 restored likewise, for the climate of Jedda is only 

unhealtlj^ during tiie first week of the strwiger's sUy there. 

Bdieve me, my dear 8ir, most sinoerefy year's, 

IBRAfflM. 
I give thia letter in charge to Djeilany. 

P. 8.— I beg yon not to mention my person too often at Jedda; 
the Pariia might else be eonfitmed in his idea that I have the 
bdia Compan/s interest a& a guide in die jursuit of my travels. 
If I see the Pasha during die Hadj at Ara£Eiat or Mekko, aad 
thai be meniioni your profeet to mc, I shall (hen endeavoinr to 
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give him a satisfactory ezplanation of it; but the strange situa- 
tion in idiich I am placed with reqpeet to the Pasha, forbids my 
opening the discourse with your projects ; it al^o might very 
likely defeat mine. Never mention the idea of sailing strait from 
Mokha to Suez to any man at Jedda, it would put all the 
Djeilanys on their guard. 

I shall certainly shake hands with you at Jedda, but my stay 
with you, I am afraid, can only be for a few days. 

Excuse my bad hand, style, and paper. 

<3ioTanni Bosari the Pasha's Physician, to whom you have 
written, reads Italian with great pains, and certainly is not able 
to understand the true meanin^^ of any phrase above the vulgar 
cant of letter style. 

Jedda, Tuesday, N(wemberi9. 

The present was a day commenced in amicus expectation, 
and terminated in unusual [deasure. The boat had been s^t on 
shore early in the morning to wait for my friend Ibrahim, and he 
had been faithful to his promise, having left Mecca immediately 
on the termination of the Hadj, and arrived here in the course of 
the day. He came off to us after sun-set, and our joy at meet- 
ing was extreme. For my own part, I felt on the occasion, what 
I had often felt before on similar ones, a total incapacity to ex- 
press the happiness which this interview occasioned me, and on 
his the same effect was visible ; those fetters were, however, 
gradually loosened, and our mutual sensations found a clearer 
and a warmer utterance, when the shock of joy at meeting had 
subsided into calm. 

Nothing was more natural than that our c(mversation should 
be made up of anxious inquiries after the mcidents which had 
severally befallen us since our parting at Esneh, in Upper Egypt^ 
He had performed a perilous and fatiguing voyage, and the 
changes and novelties I had seen, though less hazardous in their 
attainment, were scarcely less various, or less interestmg to us 
both, than his own. 
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Jedda^ Wedneddaiif, November 30. 

We awoke but to the enjoytnent of anticipated gratificatiotK, 
took our sun-rise walk upon the poop, wtiile Ibrahim indulged id 
his mommg pipe and coffee, assembled with the appetites of 
health around the breakfast table, and lounged there after the 
femoval of the cloth until long past noon, in the delightful occu- 
pation of alternately pressing up<xi our guest the natural sug- 
gestions of eager mqidry, and being mTariably gratified from his 
answers to them with new and interesting information. 

As his recital was now more unbroken in its connexion than 
the abrupt transitions and frequent interruptions of the preceding 
evening suffered it to be, we learnt that finding himself in pos- 
session of a few days of leisure, after my taking leave of him at 
Esnehy by the postponement of the Nubian caravan's departure, 
he had mounted his dromedary, and followed me along the banks 
of the Nile, hoping to have overtaken our boat at the ancient 
Thebes, where I proposed making some stay, and he was disap- 
pomted in the extreme to find on his arrival at Keneh, that I had 
just left it for Ck)sseir. As I had given to the Copt Rafiaelli there 
no reason to expect my return, Ibrahim, remounted his beast, and 
•retraced his steps to Esneh, where he remained until February, 
when he joined the caravan at a village near Assouan, and pro- 
ceeded with it toward the Nubian Desert, on the left or east of 
the Nile. During his stay in Upper Egypt, his dress had been 
that ofthe Fellahs, merely a blue cotton shirt, drawers, turban, 
^c, but this, poor as it is, being thought too symbolic of wealth 
to travel with among the inhabitants ofthe wastes he had to pass, 
was exchanged for a coarse brown goat's wool shirt, a simple 
tarboosh or scull cap, and a pair of Bedouin sandals. Having 
discharged his Arab servant, he placed the little baggage he 
possessed, consbtmg chiefly of provisions for the voyage, and a 
few articles qf merchandise, sudi as soap, nutmegs, pepper, 
spices, ^c, on his camel, and rode himself on an ass, whidi he 
had purchased expressly for the journey ; as his camel, however, 
was not laden to the extent which it was capable of bearing, this 
was conceived to be an extravagance, which could only be in- 
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ddged m by a rkh man ; aiid to remove siidi Imprest ion, be foi^ 
it at last necessary to sell tiie beast, and distribnte bis small 
parcels on the backs of laden camels, paying to their pr^irietors 
a smaU sum for its conveyance. Great delays were experienced 
througfaont the journey, and ihe whole of the cMimvan suffered 
considma)ly for want of water, in the course of their route, die 
hot and dry season havmg exhausted many of die wells at the 
Fu^cipal stations on which they depended for supply. They at 
lengthreachedShandy, onthebanksof the Nile, where die most 
important of their wants were supplied by its stream. This 
setdement, formed of an assemblage of about twenty small 
villages, scattered near each other, and m this respeot resem- 
bling Salaheah in Lower Egypt, has succeeded Sennaar as 
the grand rendezvous of the Nubian caravans, and die chief 
mart of Ethiopian commerce, which consists chiefly in slaves and 
camels, collected from Darfour and Abyssinia, and sent with 
their elephants' teeth, gold, ostrich feathers, tamarinds, gums, 
S^.f mto Egypt. 

Tlieir stay at Shandy was prolonged for some time, and among 
the numberless anecdotes which Ibrahim related to us as having ^ 
witnessed during his stay there, he assured us that the rats from / 
ifeing unmolested had increased to such numbers, and acquired 
such confidence, diat it was impossible to sleep either in dwellings 
or in the fields, without being literally covered by these annoying 
animals who walked over the body in troops, perfecUy fearless 
and unconcerned. He declared that often while extended on 
the ground with merely a shirt on, eidier to repose in the shade 
by day, or to seek sleep at night, these intruders had marched 
up, and began to nibble his flesh as he lay awake. 

On departing from Shandy with a caravan for Suakin, they 
directed their course north-easterly, and pursued their route 
along a double chain of nlountains, clothed with forests of trees 
resembling the larch, and endosmg between their bases a long 
and narrow valley of extraordinary fertility. Cultivation, how- 
ever, was by no means general, as the whole tract of country 
durough which they passed, was inhabited by Bedouin Arabs, of 
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a character infinitely more Murage, as well aa more treacheroiia 
and wicked than the Bedouins of Syria, or those on the borders 
of Egypt. Ibrahim's reasons for not irisiting Sennaar and 
Abyssinia, were, that both these countries had been already visited 
by Bruce, and could ofier less novelty, (more particularly the 
latter, since the excursions of Captain Rudland and Mr. Salt,) 
than his traversing a tract of country perfectly unknown; ha 
therefore wisely preferred the latter, both for his own itidividuid 
satisfaction, as well as for the opportunity of presenting the 
African Association urith information entirely new. In this jour- 
ney he possessed a boy slave, purchased at Shandy for sixteen 
dollars, but he was too young to be of any assistance to him in 
the most fktiguing duties of travelling, and served him only as a 
cook to prepare his coSeey and bake his cakes. At the evening 
halt, he told us, when the hour of supper was past, the cries 
of women were to be heard throughout |the camp, the merchants 
having always among their stock, a number of young female 
slaves, whom they treat in the most brutal manner, and widi 
whose society they solace themselves, during the hours devoted 
to repose from the fatigues of the journey. 

On reaching Suakin, a further delay was occasioned by the 
want of boats, and therefore Ibrahim's stay at that place was also 
longer than he wished it to have been. He described it as a 
miserable assemblage of dwellings, with few inhabitants, though 
presided over by a most despotic gov^nor, ^o exacts heavy 
duties (m all kinds of merchandise passing through his port, and 
this despotism he exercises without any other aid than that of 
four soldiers in his pay : so indisposed, or so incapable are the 
traders, of offering any resistance to his arbitrary power. 

Crossing at length from Suakin to Jedda, Ibrahim reached the 
latter place in excellent health and spirits, but wretchedly clad, 
and without money. His af^pearance stood in the way of his 
receiving assbtance from Jellani, the British agent here, who 
beii^ an Arab, Itke all his countrymen, regard appearances only 
as the criterion of a man's worth or credit His i^lications tp 
the Pasha's physician, Siguier Giovanni Bozari, was equally uq- 
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■uccessfy, ai he found tnffideiit excuses to plead ih proof of 
his incapacity to befriend him ; so that he was reduced to thfe 
painful alternative of selling his slave, for whom he obtained fifty 
dollars, although they parted widi every mutual reluctance, and 
the boy with tears. 

This \b merely the oudme of the interesting narrative with 
which Ibrahim delighted and amused us by the innumerable 
anecdotes that his memory furnished him with to enliven the 
recital. Tliey would occupy days to record, but will not soon 
be forgotten. 

in sudi occasional intervals as were devoted to conversation, 
mj inquiries were prmcipally directed to the trade of Nubia 
and Abyssmia, with a view to ascertain how hx diere was a 
probability of being dble to draw a portion of it from the inte- 
rior to the sea-poits, so that by touching there on a voyage from 
India to Suez, its productions might form a part of the cargo 
for Egypt. In answer t6 sudi inquiries Ibrahim informed us 
that throughout the whole of these countries, camds and slaves 
were the chief articles of commerce, both in number and vahie, 
and diese were collected from all the surrounding districts at 
Shandy on the Nile, to form the caravan fbr Egypt, which de- 
parted and returned once in the year only. Duri^ his stay at 
diat place, the price id good cam^ wi^ from Usn to twelve 
dollars, which sold at Cairo for fifty ; and slaves, divided into 
three classes, according to their age and sex, varied in their 
price fVom IQ to 15 dollars, selling diso at Cairo from 80 to 
120, those of Sennaar and Habesh being preferred to those of 
Darfoor, who generally went in caravans by another route 
throBftgh the Oasis of Elwah and formed their rendezvous at 
Siout in Upper Egypt. On camds no duty was exacted in their 
route, but on slaves taxes are payable at separate districts 
through which they have to pass, making the pofit on both 
nearly equal, and the value of a good camel and a good slave 
very tteuVf die same to tiie dealer. 

By these canvfans, Gum Arabic is also sent in large quanti- 
ties to Cairo, as well as tamarinds, elephants' teeth, gold, either 
in bars or targe grains, 5ut never in the state which rs called 
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gold dasty and ostrich feathers, upon whidi two last articles 
there is a considerable profit, on the former 90, and on the lat- 
ter 150 per cent 

With regard to such portion of the trade as might be di- 
yerted from its accustomed diannels, it is dear that neither 
Camels nor slares could form any part, the former being an ani- 
mal impossible to be taken on board a laden ship, and the lat- 
ter being prohibited by our excelloit laws ; but all the other 
articles might certainly be drawn to the coast, by establishin g 
a resident agent there for the purpose of ensuring to the 
dealers from the interior a ready purchase and prompt pay- 
ment: and the trifling expense at whidi they could be con- 
reyed toSuezI^ sea, irtien compared with the heavy diarges of 
a long land journey by the cararan to Egypt, would of its^ 
leave a su£Bicient profit, independent of the gain that the trader 
would be sure of realizing on articles so little subject to varia- 
tion in their value. To these might be added, the large water 
skins for camels, from the hides of the bufialo, and the cour- 
batches, or whips, made from the- hide of the hippopotamus, 
both articles of extensive consumption throughout all Egypt 
. If the residents at Massowah and Suakin, with whom such 
trade was opened, could be prevailed on to bring those artides 
to Mokha, and there deposit them with an agent who should be 
able to give them further encouragement by prompt payment, 
the advantages would be considerable in. favour of the ship on 
board of which they were to be laden, as during her stay at 
that port, for the shipment of Yemen coffee, gums, ^., such 
artides could be taken on board at the same time to complete 
her cargo, and the dday and danger of entering the Abyssinian 
ports thus avoided, so that she might perform her voyage direct 
to Suez. 

At this moment there exists a trade between Suakin and 
Jedda, although extremely limited in its extent The principal 
artides which compose the shipments from the African side are 
gum Arabic and gold ; on the former of which, though dirty, 
ill packed, and even adulterated with foreign substances, there 
is a profit of 25 per cent, and on the latter a gain of 20, which 
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hardly eyer varies. It is true that the voyage is, performed 
across a sea beset widi reefe and shoals, presenting to ignorant 
natives in their wretched boats, all the perils of a Pacific navi- 
gation, bnt as they have almost always fine weather, and sail 
only with a fSetvourable wmd, they run across in four or five days 
from shore to shore, and make their returns firom Jedda in com- 
mon clothing, ordinary arms, ^c 

Jedda^ Friday^ December 2. 

As we were particularly desirous of hearing from our Mus- 
sulman guest some account of his pilgrimage to Mecca, in con- 
tinuation of the narrative of his travels, it formed the subject of 
his conimunications to us between the hours of break&st and 
dmner, and we found his conversation at all times so gratifying 
that every other occupation was waved to listen to it Fortu- 
nately the duties of the ship did not at all require the personal 
attention of Captam Boog for a moment, and for myself I could 
sacrifice most willingly whatever disposition for other employ- 
ments might have existed for the superior pleasure of being thus 
at once so agreeably entertained and informed ; so that we sat 
at the table for hours in continuation without once moving from 
our seats, until the preparations for a second meal warned us 
that we had taken no exercise since our first, when we walked 
under the awning of the quarter-deck, or enjoyed the purer 
freshness of the breeze upon the poop above. 

The town of Jedda being encompassed by a wall toward the 
land, has on that side a gate which is called the gate of Mecca, 
dirough which none but the faithful are allowed either to enter 
or to go out on pain of death. From this gate the pilgrimage 
is considered to commence, and it is performed m a variety of 
ways, according to the devotion or the means of the pilgrim. 
The more devout strip themselves entirely of their ordinary dress, 
and substitute the haram, either of muslin or cotton, which en- 
circles their wust, is brought up over one shoulder, and the 
ends there united in aknot; the head and feet are then bared, 
and die journey to the holy city is performed by them on foot* 
Borne of the most devout even undertake the whole of the pil- 
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grimage from very remote parts of Asia and Africa oa foot ; 
but these are acts of merit not positively ^joined. The Pashas, 
Beys, and other distinguished personages are so luxurious in 
their harams, or robes of pilgrimage, as to have them often of 
white Cashmere shawls, but they must be large and ample, as 
it is forbidden to use any other than a perfect garm^it, and 
without rent or seam. Arms also are su£fered to be worn at a 
moment like the present, when the holy places are encom- 
passed with enemies striving for their possession, but in times 
of general tranquillity the bearing of any species of weapon 
is strictly prohibited. As, however, by far the greater number 
of those who visit Mecca on pilgrimage unite commercial spe- 
culations with devotion, and frequently make it the chief end of 
their journey, they court no more difficulties or privations than 
such as are absolutely enjoined them by the Koran, and quitting 
Jedda in their usual dress, halt at a certain village at a short 
distance from the city, where the haram must be put*on, and the 
rest of the journey performed on foot, in conformity witli the 
prescribed rule of their religion. 

It was in this manner that Ibrahim wisely chose to journey, 
and leaving Jedda about sun-set on a camel, he arrived suffi- 
ciently early at the appointed halt, to enter the holy city in the 
cool of the morning. His astonishing proficiency in the lan- 
guage, his whole appearance, now rendered so perfectly Arab- 
like, by a tanned skin, coarse bands and feet, and a long beard, 
as well as his intimate knowledge of the precepts of their reli- 
gion, and a practical acquaintance with its ceremonies, all con- 
tributed to shelter him from the slightest suspicion of being an 
infidel ; although by the gradual initiation which he obtained 
firom travel and observation, into all the mysteries of their 
prayers, prostrations, and ablutions, he had escaped the other- 
wise indispensable rite of circumcision, so that while still an 
'^ uncircumcised dog,^ he passed as a true believer. 

His first duty after entering the city was to visit the Great 
Mosque, to walk seven times round the Kaaba, which the Ma- 
homedans consider to have been built by Abraham, and salute 
the celebrated black stone there, with the other acts of devo- 
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lion and wonhip common in all their temples. He described 
the mosque as a spacious aad even ma^ficent building, if the 
power of producing an imposing effect may give a claim to such 
an epithet The encircling coloimade surmounted by a conti- 
nuation of small domes^ the vast courts and light minarets, with 
the riches displayed on &e inside, he Ibund perfectly corre- 
spondent to the view given in Niebuhr's Travels, from drawings 
commonly sold at Jedda, and consistent with that writer's de- ' 
scription of the building from report ; and though if minutely ex- 
amined with the criticism of an architect, or even by an eye 
accustomed to admire the beautifiil details (^ Egyptian, Gre- 
cian, and Roman architecture, it would be pronounced con- 
temptible in the extreme, yet as a whole, its effect was grand, 
more particularly when crowded with admiring devotees. 

The city of Mecca is extensive, when compared with the 
towns and villages by which it is surrounded, but its greatest 
length scarcely exceeds a geographic mile. Its shape is irregu- 
lar, the buildings being divided into three principal groups, 
which run off like tongues into the surrounding plains. Of its 
stationary inhabitants it is extremely di£Gicult to ascertain the 
number, without a residence there either before or after the 
Hadj ; but of the pilgrims, Ibrahim assured us that there were 
considerably more than a hundred thousand, principally Asiatics, 
from Hindoostan, the Malay Islands, and the most remote parts 
of India; from Persia, Syria, and Turkey in Asia Minor. The 
Egyptians were the only African peqile there, as the great 
western caravan of the Mugrebins from Tombuctoo, the whole 
coast of Baibary from Ceuta to Barca, the kingdoms of Fezzan 
and Boumou, the banks ot the Niger, and the northern edges 
of the Soudan countries, had not arrived this year. Indeed, so 
great was the influx of Asiatic pilgrims that the non-arrivals of 
the Africans was considered a matter of congratulatimi, as the 
eity would have been incapable of containing them all, and the 
desert and unproductive country by which it is surrounded could 
not have furnished them with su}^lie8, particularly of water, an 
article of the first importance. 

It is as a mart of commerce, however, that Mecca derives its 
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chief importance when considered as the capital of Arabia. At 
this period of the Hadj, there is not probably one man in a thou- 
sand who does not engage in mercantile transactions (if the 
military, who are few in number, are excepted.) The caravans 
ttom Damascus and Baghdad are charged with the richest ma- 
nufactures and productions of India, Syria, and Persia, in mus- 
lins, shawls, gold stuffs, ciupets, drugs, and precious stones. 
The fleets from Suez bring down the coarser fabrics of Egypt, 
in linen, woollen, and cotton articles of ordinary dress, as well 
as richer garments of European cloth with Cairo-manufactured 
horse trappings, highly ornamented arms, particulariy sabres 
and pistols for the military, and muskets, Oerman-blade swords, 
and crooked knives, all of inferior qualities, for the Arabs. To 
this is added the celebrated red woollen caps of Tunis, with a 
commoner kind in imitation of them from Europe, red and yel- 
low leather shoes and slippers, some few British cotton goods, 
and as much ammunition as they can safely smuggle on shore. 
These form the investments of private tradars, besides which 
immense quantities of com,, rice, dourra, and other grains, are 
sent from Egypt both by the vessels from Suez, and by the 
land caravans through Medina to Mecca, all on account of 
the Pasha himself, who has monopolized the whole of that 
trade. 

The wealth and population, thus collected, render the city so 
much the scene of bustle and activity, that frt>m sun-rise until 
noon, during every day of the Hadj, the public bazars are 
crowded so as to render a passage through them absolutely im- 
possible. Ibrahim assured us &at the ordinary bazars of Cairo, 
thronged as they always are to an excess, were yet but thinly 
peopled in comparison to those of Mecca at the season of the 
pilgrimage. It is here that the rich ladings of the caravans are 
exposed to public inspecti(m and sale, m separate ranges, ap- 
propriated to the reception of their respective articles only, as 
usual throughout the East These goods are sometimes sold in 
large parcels to private purchasers, but much more generally in 
small ones by public auction, called by the Turks, " Haratch," 
the manner of doing which is by a man*s holding aloft the ar* 
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tide to be sold, that it may be seen by every one, parading to 
and fro the small space before his magazine, and offering it for 
inspection to the bidders, whose prices he repeats with a loud 
voice, and transfers it to the possession of him who has offered 
the last and highest, as in England. Such is the manner in 
which goods on the spot are disposed of, but cargoes lying at 
Jedda, unlanded, are sometimes sold there by sample and patr 
tern, although it is always more advantageous to the seller to 
have his property transported to the city, stnd exposed in the 
bazars, because as all goods sold at public auction are paid for 
by cash on delivery, and those disposed of by private barter are 
immediately replaced by the articles bargained for on the spot, 
the seller is certain of effectmghis sale; while articles treated 
for by sample, if lying at Jedda, leave the purchaser too long an * 
interval to alter his intention, and as deposits are never made in 
such cases from a mutual suspicion of each other's integrity, the 
proprietor of the goods has very often to seek a vent for his 
conmiodities in another quarter, with the additional morUfica- 
tion of losing the only season for profitable sales. 

In this manner, the East Indian from Bengal and Hindostan 
exchanges his rice, spices, and manufactured goods, for articles 
suited k> the markets of his own country ; the Persian barters 
his productions for others in demand at Isfahaun ; the Syrian 
sells his rich stuffs for the coffee of Yemen, and the gums of 
Africa and Arabia ; and the Egyptian obtains in return for his 
coarser manufactures the productions also of these countries, 
to meet a ready sale at Cairo ; while the gold t)f Abyssmia fur- 
nishes a medium of exchange, by which the differences of value 
in all transfers effected is easily made up, and the most intri- 
cate accounts between men of separate nations and of separate 
languages, easily and satisfactorily adjusted. 

Some merchants, indeed, find this trade so extremely pro- 
fitable, that they are to be found here among the pilgrims every 
yecur, notwithstanding the humiliation they are obliged to un- 
dergo in always entering the holy city in that character, encir- 
cled only by the Haram, bare-headed, and on foot, as it is for- 

VoL. VII. E 
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bidden for any one to enter it in any other way, not ezemptmif 
age, rank, or sex, even though they may have entered it for any 
number of times before. 

During his first short stay at Mecca, Ibrahim observed the 
town with considerable attention, and, as usual, related to us 
innumerable anecdotes descriptive of the manners of the various 
classes there, which were full of interest. 

Jedda^ Saturdaiy^ December 3. 

The period which my kind friend had limited for his stay 
with us having expired, as he was naturally anxious to secure 
the benefit of joining the Medina caravan, whose departure was 
fixed for Monday next, we received from him at breakfast the 
unwelcome intelligence that he must leave us to-day for Mecca. 
It was as painful as it was unexpected, as he had purposely 
avoided saying any thing on the subject of our separation until 
the hour itself should come. He remained with us, however, 
until noon ; and it is impossible, while I remember him, that I 
should ever forget the kindness of the solicitude which he ex- 
pressed on my behalf, and the interest he evinced in the success 
of my present pursuits. For myself I felt all which the partings 
of the warmest and most sincere friends could inspire, and 
those feelings were heightened by the consideration of the ha- 
zardous enterprise he was about to enter on, in exploring the 
wild and savage countries of interior Africa. 

On leaving the ship's side, he told us there was a possibility 
of the caravan's departure being postponed, and thus consoled 
us with a hope of his return at sunnset, if such should be the 
case. After his departure, however, we scarcely suffered our- 
selves to indulge it, and both Captain Boog and myself felt as 
if we had parted from a very dear and long-tried friend, rather 
than from a stranger-guest of a few days. 

At sun-set we were both on the quarter-deck with teles- 
copes in hand watching eagerly the movements of the jolly-boat 
as she came from the shore. On her approach we discovered 
by his white turban and holy green Jubb^, that Ibrahim was 
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there. Our joy at re-Hieetmg was mutual and extreme. Dimier 
was immediately served, and all proved, by the elevation of 
their spirits, as well as by the che^ulness which supported our 
conversation until past midnight, how much we rejoiced at his 
return. 

Jedda, Smuby^ December 4, 

As' if to rescue time even from sleep, and seize the moments 
we were yet to be together, before they should have flown unen- 
joyed, we had each risen earlier than usual this mcmiing. The 
pipe and coflfee, now difficult to be dispensed with, welcomed 
Ibrahim firom his slumbers, and as our morning walk was re- 
tarded by the vmshiiKg^^ of the decks, we were entertained at in- 
tervals with anecdotes of Syrian mamiers both among the Arabs 
and the Franks, collected during his stay at the two principal 
cities, Aleppo and Damascus ;*-which, bebg as characteristic 
as &ey were new and oitertaining, afforded us a very high gra- 
tification. 

After breakfast, the Captun^s hookah was lighted, Ibrahim's 
pipe renewed, and each preserved their seats with all the 
gravity, and, on oor parts, the expectation, too, which marks 
the auditors of a public assembly when some interesting discussion 
is about to take place, or some fine oration about to be ddivered. 
Nor was the expectation defeated, v^e we listened to an account 
of his journey from Mecca to Taif, his interview with the Pasha 
there, S^c. 

The distance between these two cities is about fifty miks, 
and forms a three days' journey on asses and camels ; the whole 
of the road is over a mountainous and barren country, although 
there are scattered villages lying in the way, but the inhabitants, 
ftom the desert and infertile state of the grounds they occupy, 
are merely shepherds, and in a still worse condition than the 
villagers of Egypt The city or town of Taif is situated on an 
eminence, the base of which is clothed with some verdure, 
among which are even gardens that produce good supplies of ve- 
getables and fruit for the inhabitants, who are in general Arabs, 
living by the little trade which exists among themselves. 

On his arrival at Taif, Ibrahim addressed himself to Sig- 
E 2 
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nor Giovanni Bbsari, the physician of the Pasha, who was also 
here at this moment, it bemg his chief military dep6t The re- 
ception he met with from this Greek was such as all the Le- 
vantines, but particularly those of his own nation, know so well 
how to bestow, even on persons whom they hate or despise, that 
is, highly flattering and complimentary, full of the most friend- 
ly professions, and often-repeated assurances of welcome to the 
participation of every thing his house could afford him. At the 
evening divan, where the physician attended as an officer of the 
court, the Pasha was made acquamted with Ibrahim's arrival at 
Taif ; and having known him in Egypt, previous to the under- 
taking of his Nubian expedition, he expressed a strong desire 
to see him. On learning that he had come from Mecca, which 
city he had entered as a pilgrim of the Moslem ^th, his sur- 
prise was extreme, as he could not prevail on himself to be- 
lieve that he had been regularly initiated into Mahommedan- 
ism. The birth of this surprise was naturally accompaniied 
by an increase of curiosity, and he therefore despatched his 
physician immediately to bring him to the divan, premising^ 
however, that he could only receive him as an Englishman and 
a Christian. On those conditions Ibrahim refused to go, return- 
ing by the messenger at the same time his most respectful com- 
pliments to his Highness, and assuring him of his readiness to 
attend his commands, but as a true and faithful mussulman 
only. One of the chief of the Ulema, and a Mollah, being pre- 
sent, they ventured to express their opinions that it was proper for 
him to be received in that character, if he was indeed a true be- 
liever, and they were firmly persuaded that no other could ever 
enter Mecca. The Pasha yielding, therefore, to superior theo- 
logical knowledge, revoked the conditions of his visit, and Ibra- 
him was admitti^ as one of the faithful, to give the *' Salaam 
Alaikum," and receive the '* Alaikum Salaam'' in return. He 
remained with them until a late hour, examined on the one hand 
by the Pasha on the politica}<affair8 of Europe, and on the other 
by the Mollah on the precepts and doctrines of the Koran, with 
all the injunctions of the book, and traditions relative to the 
washings, prayers, and customs necessary to be observed by a 
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believer. The Pasha, acquainted with the unexpected changes 
that had taken place in France, and the general peace subse- 
quently arranged between all the European powers, expressed 
considerable alarm for the safety of Egypt, feeling persuaded, he 
said, that the English- had always an intention of taking posses- 
sion of it, as a link of yalue in the chain by which they would 
thus connect themselves with their Indian possessions ; and that 
since the Russians were already making warlike movements, 
and assembling their troops on the Russian frontier, nothing 
could be a fisdrer plea for the British nation to carry its project into 
execution, than that of checking the conquests, and opposing the 
ambitious designs of so overgrown a power, and one so likely to 
become a dangerous rival, as that of Russia. It was in conse- 
quence of these apprehensions, that he looked with anxiety for 
die tennination of the Arabian war, and was desirous of obtaining 
such advantages over the Wahabees as would enable him to re- 
turn to the personal government of his own country, not for the 
sake of preparing for its defence, which he must have known to 
be in vain against an European army, under an able general, but 
for the purpose, most probably, of so securing his wealth as to be 
certain of possessing it in case of his being obliged to abandon 
his province to its oonquerors. 

In the course of this conversation, the Pasha so often ex- 
pressed his doubts of Ibrahim's having passed the ordeal neces- 
sary to be borne by all who embrace the Moslem faith, that 
the latter found it really necessary to preserve the appearance 
of having done so, by an offer made in the presence of the Mol- 
lah to give ocular demonstration to any persons whom he might 
think proper to appoint for an examination of the doubted fact 
The seeming frankness with which this offer was made, and the 
readiness with which he replied to all the questions of this mem- 
ber of the Ulema, on the subject of doctrinal and practical reli- 
gion, gave fiill conviction, and drew from him so complete an 
assurance of it, that he waved availing himself of the offered ex- 
amination as perfectly unnecessary; so that the Pasha, though 
still unconvinced, was compelled to yield to.the higher autho- 



Digiti^ed by LjOOQ IC 



64 Journal of Mr. Burckhardt's 

rity of his venerable superior, who united in his person the ia* 
cred characters of Judge and Priest 

The result of this interview was so extremely favourable to 
Ibrahim, that it was followed by the joint invitations of both 
those distinguished personages to favour them with frequent 
visits, and cm the part of the Pasha by a furesent of a com- 
plete Turkish dress, with a sum of money, which at that mo- 
ment were both of them very seasonable supplies. During his 
stay, therefore, at Taif, whidi was very short, he continued to 
visit both the Pasha and the MoUah very firequently, was fevour- 
ed often with long and private conf^^rences from them both, and 
invariably received every mark of distinction and respect 

Ibrahim had often told us of the difficulties he had to sur- 
mount in order to record the new and interesting information 
iHiich every step of his route presented him. In Nubia, thou^ 
when he sought to write he always retirad, he found it im* 
possible to do so without being obstfved. At Mecca, the same 
difficidties presented themselves, as be could never be alone ; aad 
at Tslif, his visits and oocnpations as effectually psevented it 
It was thus with me in some measure ; we were so closely and 
so agreeably occupied too, from Sttn-ri«e until midnight, that it 
seemed a sacrifice of time and pleasure to devote a moment to 
writing, worthy as the aneedotes we heaid were of baing pre- 
served. 

Jedda^ Monday ^ December 6. 
In continuation of his narrative, Ibrahim related to us his 
leaving Taif, and returning from thence to Mecca, after a stay 
of a few days only, and without possessing sufficient leisure to 
make any e xamin at i on in person, or even to obtain much infor- 
mation from report relative to the town and surrounding coun- 
try. His journey being merely a retracing of the steps he had 
abready trodden, <^ered to his observation nothing new ; and as 
the ceremonies he was obliged to perform both at Mecea, Aia- 
iat, and Munya, were such as is necessary to be gone through 
l^ all who visit the holy city on pilgrimage, I have caideayoaiieii 
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to give their connected a|id continued order in the following 
sketch. 

The city of Mecca being surrounded by several fixed stations, 
in all the roads which lead to it from Jedda, Taif, Medina, and 
Deirayah, embracing nearly the four quarters of the compass, 
every pilgrim or traveller is compelled to halt there, and if not 
already thus arrayed, to throw aside his usual dress, and clothe 
himself in the Haram, as already described. On entering the 
city, his first du^ is that of visiting the Great Mosque, kissing the 
black stone of the Kaaba, and walking round the building seven 
times ; after which he performs his devotions in the Temple itself. 
From thence he has to walk, or rather trot, since it is a pace be- 
tween walking and running, over a space of nearly half a mile, 
between the mosque and another fixed station, which is called 
Maraoot, and this also must be repeated seven times, lifter 
which he is at liberty to resume his ordinary dress, provided the 
period fixed by his vow is expired : for on putting on the Haram, 
a vow is necessary to be made, fixing the limits of the time it is 
intended to be worn, and before the expiration of that period, no 
Plan can put it off without committing a he^u)us sin^ 

Pilgrims arrive from different parts, by land and sea, at such 
various periods, that, while many are there for several weeks be- 
fore the Hadj commences, and even pass their |lamadan there, 
others arrive (^y the day preceding it. It is on the eighth day 
of the moon 2^1-Hadj, which is the third moon after that of 
Ramadan, that all who mtend to perform or repeat their pilgrim- 
age, are obliged to )e^ve Mecca, in the dress of the Haram, 
genersdly quitting the city at night, when, after five hours* tra- 
velling in a S. E. direction, they arrive at Mount Arafat on the 
morning of the ninth. Here they repose during the former part 
X)f the day, and at el Assr, or afrout three o'clock afternoon, as- 
semble louad the small hillock which bears that name, from the 
summit of which the Kadi of Mecca reads to the auditors from 
the Koran, while these are stationed on different parts of the 
hill, according to their separate se^U of Hanafi, Shafi, Hanbeli, 
^. Those occiyying the places near the summit, turn their 
facQS towards ibfiU w)io are near the base, and While the Kadi 



Digitized by LjOOQ IC 



66 Journal of Mr. Burckhardt's^ 

reads, they wave their handkerchief to each other, and exctaim, 
" O Lord God, there is none who divides with thee the govern- 
ment of the universe ; and the world and all that it contains are 
subject to thy sole and unshared dominion." 

At Muggrib, or sun-set, they all repair to a Mosque about 
an houT^s distance westward of the hill, in imitation of the prac- 
tice of Mahommed, who, they say, was accustomed to go from 
the Mount of Arafat to this spot to pray. Here they perform 
their evening devotions and sleep. On the morning of the tenth 
day of the moon which follows, they repeat in this Mosque their 
dawn and sun-rise prayers, and pick up from the ground on 
which it stands, seven small stones, about the size of a bean, 
which they wash and place in a comer of their handkerchief for 
security, journeying with them to the valley of Munya, about 
two hours* distahce, in a south-westesfy direction. ^Arrived at 
the valley, there is a small town or village of the same name, 
near to which are set up three square pillars built of stone, being 
about eight feet in height, and thirty or forty yards distant from 
each other, of very contemptible masonry and mean appearance, 
but highly venerated ; and against the one of these nearest to 
Mecca, the seven small pebbles brought from the Mosque are 
thrown. 

When this important duty is performed, the pilgrims return 
again to the valley of Munya, in which they say it was that 
Abraham offered up his son Isaac, and that his hand was stayed 
by the angel of heaven, who provided him a ram for the sacri- 
fice, in commemoration of which event they purchase a lamb or 
a sheep, brought there in flocks by the Bedouins, and offer it up 
as a sacrifice, by slaying it on the spot, where they suffer it to 
remain, though it is soon afterwards taken from thence by the 
original proprietor, who finds the skin useful to him as a gar- 
ment, and sells the flesh either at Mecca or elsewhere. The 
sacrifice completed, a portion of th6 hair is shorn, the Haram is 
thrown off, and the devotee is at liberty to resume his ordinary 
dress, which is done by the majority, ai|d the remainder of the 
day is given to repose, the usual prayers being observed. 
On the eleventh day of the moon, after morning devotions 
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have been perfonncd, seven other small stones are picked up 
from the ground near their tents in which they have slept, 
washed as before, and carried to the pillars, against die central 
one of which they are thrown, and this comfdetes the duty of the 
day. 

On the twelfth of the moon, they collect twenty-one of these 
pebbles, which are purified by washing them as before, when 
the pilgrim revisiting the pillars, first throws seven of them 
against the thirds then another seven against the central one, 
and, lastly, the remaining seven against the first, deriving that 
distinction from its being nearer than the odiers to the holy 
city. 

The ceremonies observed at Arafat and Munya,' and, indeed, 
all the duties of the sacrifice, are thus finished, and the performer 
of them now returns to Mecca, resumes the Haram, walks seven 
times round the Kaaba within the Great Mosque, and kisses its 
blaok stone, and after his ablutions and prayers within the build- 
ing, walks again seven times over the space without, which they 
call Maraoot • 

* To this succeeds immediately another duty, that of visiting 
the Hummahra, a small building situated at about an hour and 
half distant from Mecca toward the west, having two isolated 
pillars before it, at the distance of thirty or forty paces from the 
building, through ^Pi4uch he nmst pass. At the Hummahra he 
prays, re-passes through the pillars, and returns to Mecca, ex- 
claiming m the course of his route, ^* O Lord Qod, there is none 
who divides with thee the government of the universe ; and the 
world and all that it contains are subject to thy sole and un- 
shared dominiim T 

At his return to the holy city, another visit must be paid to 
the Great Mosque, another seven times repeated circuit made of 
the Kaaba, and its black stone kissed, and another race be seven 
times run upon the space of Maraoot, after which the Haram 
may be finally thrown aside, and the pilgrim assume the name 
and character of a HadjL 

Women are permitted to perform their pilgrimage as well as 
men, which can only be rendered effectual or complete by their 
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observiBg the whole of the journeys, {mtyera, laciifioeft, Sf^, as 
before described, excepting only the use of the Hanun, for which 
they must substitute a dress of their usual robes, the whole of 
them of a pure whke, without the intenaUture of otinex colours, 
and their faces to be closely veiled^— added to which, they oaa 
4mly go as the companions of their husbands, who must be always 
near them throughout ^the whole ceremony. 

Even children in a state of in&ncy, and of aU ages upwards, 
are taken also to Mecca, l^ their parents, on pilgrimage, as in- 
fimts are taken to the baptismal font of the Christian church, to 
make a profession of the fiuth by spends before they have ar- 
rived at an age of sufficient maturity to do it themselves. Children 
who cannot walk are thus carried to the Mosque, and borne 
round the Kaaba in their mother's arms, ^^lile their lips are 
pressed on the black sUme to kiss it Since they cannot utter 
their prayers, the fiither repeats them on their account Th^ 
are taken to ArafieU, to the pillars of Munya, and to the valley, 
where the pasent kills a number of sheq> equal to those of hiiB 
whole family, sacrificing also for each of those who are inci4;>abl^ 
of doing it for themselves. 



Jedda, Wednesda^^ December 7. 

We breakfasted together lor the last time; the caravanfor 
Medina was decidedly to leave Mecca on Friday, as being the 
most fEtvoureble day for departure, in wMch both Turiu and 
Arabs are as superstitious as any natives ancient or modem with 
whom they can be compared ; and as some preparations wei« re- 
quisite before he conunenced his* journey from the holy city, 
Ibrahim's stay with us could not posubly be prolonged. 

How mudi I felt indebted for the kindness of his visit to me, 
under such circumstances as must have occasioned him other- 
wise unnecessary fotigue and inconvenience, it is impossible for 
me to say ; and the extreme and constant gratification which his 
short stay with us daily afforded, increased considerably the 
weight of an obligation, which the kindness ^fhe act alone was 
sufficient to make me de^y sensible of. 
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When he shook hands with us, in the mcBDent prerioasto his 
descending the ship's side, there was a feeling of sonow and de- 
jection in each of the party, which expfessed itself silently, but 
at the same time too plainly to be misunderstood. Captain Boog 
had become so warmly interested in his fate, as to be already 
bound to him by stronger ties than those of common intimacy ; 
and for myself, it will be sufficiently explanatory of the sensa* 
dons which passed within my own bosom to say, I felt as most 
men feel when they are parting from their longest-tried, their 
warmest, and their dearest friend. 

JeddOy Wednesdc^y December 14. 

We were mited to-day by a Turk of Baghdad, one of the 
paesengiers whom Captain Boog had brought with him from 
Bengal as supercargo of a portion of the ship^s lading, the rest^be^ 
ing under the direi^on of his fellow pesseng^, an Arab. Both 
of thi»B had been at Meeca during the Hadj, undar the hope of 
there setting the whole of the cargo, the vessel having been 
freighted expiesdy for the grand mart of comnerce open at that 
city, during the assemblage of the pilgrims. They had, however, 
been extremdy unsueeessfrd, first, from not having their goods 
iip<m the q)ot, and secondly, from a still more aggrairating, be- 
cause imemedi^blecaMse, To carry on his warfrire against so 
active an^ enen^ as Uie Wahabees, who fled with ra{Hdity on 
their diomedaries impose the deserts wfaidi separated themftjom 
the Tiirkish army, Uahooaned All fonnd it noeesaavy to mount 
even all his in&ntry on camels, whidi with the number ne- 
cessary for liie iaaaense quaii^ity of baggage earned to the 
field by every eommon soldier, occasiimed him to want a 
very extensive upf^. of these animals. JRve thousand of them, 
jMWchased in %iia, and assembling in Egypt just befinre my 
4eparture from that country, had reached him by the land 
caravan thiongh Medma ; but these being insufficient, he had 
detained the Pasha of Damascus, who was here on Pilgrimagpe 
with about a hundred of his military attendants, and the whole 
4>f the Damascus caravan, amounting to more than another five 
Jhottsand camels, as well as ailthe beasU from Baghdad, Persia, 
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and Asia Minor, which were not absolutely necessary to the 
conveyance of the pilgrims to their respective homes ; so that 
by this despotic measure ail the beasts of burthen that had 
brought goods to Mecca, were seized for the war, and conse- 
quently there remained but few or none for the re-conveyance 
of other goods to their respective destinations ; in consequence 
or which, neither purchases nor sales of heavy or bulky articles, 
requiring beasts of burden to convey them^ could be afterwards 
effected. 

Jedda, Tuesday, December, 20. 

We were visited to-day by Othman Agha, the young 
Scotchman resident here, who brought us information, of our 
friend Mr. Burckhardt being still at Mecca, fh)m which place 
he would not be able to depart until the tenth of the moon, a 
day of consequence with the Mahommedans, either as a religious 
festival, or as being more than ordinarily auspicious : for until 
that day, from some fixed period preceding it, the gates of the 
holy city were shut, and opened only to those who entered : the 
Pasha himself, with his court, having had his departure retarded 
until that day, so that it seemed as much an affsdr of compul- 
sion, as of choice, in the observance. In a short note whidi 
Ibrahim had found an opportunity of writing to him in Arabic, he 
explained the cause of his unexpected detention to Othman thus. 
On his arrival there from Jedda, finding the caravan on the point 
of setting out for Medina, he lost no time in engaging camels 
for himself, and his slave which he had purchased at Mecca 
smce his supplies of cash had reached him from Egypt, paying, 
as is usual in such cases^ the price of their hire in advance. The 
beasts being engaged, he hastened to complete his other neces* 
sary arrangements, in the interval of which this Meccan Hadji, 
who had just completed his pilgrimage to the place of the Pro- 
phet's birth, and was now about to perform another to his tomb, 
gave a striking proof of the inefficacy of holy journeys in improv- 
ing the morals of those who perform them, by escaping with 
his camel among the crowd, and boasting to his comrades of his 
successful deception. It was not without considerable difficulty. 
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and the assistance of others, that this swindling pilgrim could be 
apprehended, when he was taken by Ibrahim before the Kadi, 
and as he made no scruple of confessing the fact, was made to 
refund the money, ; expressing his regret, not at the action it- 
self, but at not having taken greater precautions to prevent 
his apprehension. This detention, therefore, lost them both th& 
caravan. 

Jeddttf Sunday, December 25. 

We remained at Jedda, detained by the affairs of commerce 
and the transactions relating to the ship, when the following 
letter was brought by a messenger from the Holy City, one of 
the ship's company, to whom the Captain had given leave, with 
many others, to go up to Mecca and perform the duties of their 
religion. 

Mekke, Mohurrum 11, 1230. 
Mt Dear Sir, 

The cabin-boy of the Rasool very unexpectedly, gave me his 
Salam Aleikum this morning in the Bazar, and when I treated 
him as a runaway, produced the boatswain and a third comrade 
to prove that they had all come here with Captain Boog's leave. 
My judgment was over-ruled by such respectable witnesses, 
and as they told me that they intended to return to Jidde this 
evening, I thought I might safely trust them with these lines, 
the purpose of which is merely to tell you that I am well, that 
the caravan does not move yet, and that I infinitely regret to 
have lost all this time, since I might else have spent it in your's 
and Captain Boog's society. 

The troops are all here with the Pasha, who is exclusively 
occupied at present with the transport of provisions to Taif. 
The horsemen stationed at Taif have made some successful in- 
cursions towards the East and South, and brought home about 
8,000 sheep; but no battle of consequence has taken place. 
The Pasha reserves the fame of a doubtful victory to himself. 

Among the various nations and sects resorting to Mekke 
during the Hadj time, is a sect of Indian Mussulmans called 
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Ismajlis, men of property, who come from Sural, biit whosd 
comitry is in the interior of the Peninsula. They aell here co- 
rallines, false pearls, China ware, jrc. It is well known that they 
are no true Mahommedans, although they are very strict in the 
performance of prayers and religious rites, and it is generally 
supposed that they are Pagans. They live altogether in a large 
house, where they admit no other lodgers, never bringing 
any females with them, although twenty or thirty arrive here 
every year ; and many have been known to live here for ten 
years without marrymg, which is much against the customs of 
this country. During my stay in the mountains on the North of 
Mount Libanus in Syria, I got acquainted with the sect of Syrian 
Ismayles, who likewise profess Mahommedanism, but are well 
known to be Pagans, and I heard it once said en passant in an 
evening Society of Christians at Hamah, that the Ismayles have 
their 4)rincipa] temple in the East Indies, and send every year by 
way of Baghdad one of their followers with presents to that holy 
shrine. TTie Syrian Ismayles practise yearly feasts of Venus, 
when they mix in nocturnal embraces with their nearest friends, 
parents, and relations. 

I should be much obliged to you if you would have the kind- 
ness, upon your arrival in India, to make some mquiries as to 
the seat and religion of these Ismayles, and whether it is known 
there that they are in relationship with their Syrian brethren. 
An Indian Ismalee might perhaps be prevailed on to make 
some disclosures to an Englishman, which a Syrian Ismaylee 
would never make to an inhabitant of his country ; and to get 
some true information respecting this singular sect would be 
extremely mteresting. 

This is perhaps the last letter you will ever receive dated from 
Mekke, and I ought therefore to make it a long one, but I 
have really nothing to tell you of immediate interest, and the 
boy comes this moment to ask for the letter. Therefore, fare- 
well, my dear Sir ; may your hopes be realized, may your good 
fortune enable you to provide for your dear family in Indian 
climes, and may we once meet again both satisfied with the result 
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Off pGtst time and labour. Wherever fate carries yon, remember, 

I beg you, an honest Swiss, who reckons himself among the most 

sincere of your friends. 

HADJ IBRAHIM. 

Give my best compliments to Captain Boog, the memory of 
whose friendly hospitality and conversation will certainly never 
be forgotten by me, and if you write-to me from Bombay, do not 
fail to give me of his news— -Remember Renneirs Herodotus 
and Seetzen's fate ; — ^Written in haste, with a reed. 



These last requests of Mr. Burckhardt regarding the Indian sect 
of Mussulmans, called Ismayles, the illustration of an inter- 
esting portion of Rennell's Herodotus, and an inquiry into Dr. 
Seetzen's fate, have all been scrupulously executed. They 
were the requests of a man who possessed an ardour in the 
pursuit of his objects, which made him in earnest in all that he 
ever did or said ; and they were made to one who, like him- 
self, would have prosecuted such inquiries for their own sake, 
bnt who had an additional motive to actuate him, in the friend- 
ship which he entertained for the excellent individual who pro- 
posed them. 

The inquiry regarding the Ismayles was not so satisfactorily 
answered as had been hoped for, since the same mysterious 
secrecy as Mr. Burckhardt himself complained of in his inter- 
course with the Ismayles of Mecca, has been found by the in- 
quirer to prevail in an equal degree among those of India. 
The short notice of them which was drawn up, however, and 
ransmitled to Mr. Burddiardt, has been preserved. 

The portion of RennelFs Herodotus,which Mr. Burckhardt was 
desirous of having illustrated by the person to whom he wrote, 
was the Chapter on Babylon, of which it was probable this 
person might have an opportunity of examining the remains. 
This expectation has been realized, and the observations to 
which it gave rise have been incorporated with a larger work, 
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and could not well be condensed into a form calculated for a 
Journal like our own. 

The inquiry into the fate of Dr. Seetzen, was made at Mokha, 
where he met his death, and the letter sent to Mr. Burckhardt 
from thence, containing the result of these inquiries, was trans- 
mitted to Vienna for the information of his illustrious patrons, 
the Emperor Alexander and the Duke of Saxe-Gotha, and was 
afterwards inserted in the Mines De VOrient, a work published 
at the Austrian capital. As we possess this notice in its original 
form, and the Mines De V Orient is a work not in general cir- 
culation, we shall mcorporate with it such other notices as we 
possess of the travels of Dr. Seetzen, and present them to our 
readers, with the account of the Ismayles, both of which were 
drawn up from very authentic sources, and may therefore, after 
having served the purposes .of private friendship, be found wor- 
thy of being more generally known. 

To return to the subject of this memoir. He joumied 
from Mecca to Medineh as he intended, and the writer of the 
Journal quoted, received an exceedingly interesting letter from 
him while in that city of Arabia, dated from beside the Prophet's 
Tomb, and descriptive of the town and the holy wonders it con- 
tained. The original of this letter has been sent to England, and 
the copy of it mislaid. From Medineh he intended to have gone 
by Arabia Petrcea, and round the Gulf of Aila, by Eloth and 
Ezion Gaber, of the Scriptures, into Egypt, but this project was 
defeated By the appearance of the plague at Medineh, which in- 
duced him to come down to Yambo on the sea coast, and enu 
bark from thence for Suez. After a short stay in Cairo he 
made his last excursion from thence to Mount Sinai, and the 
Desert of Wandering, as those wastes around Horeb are gene- 
rally called. His journal of this interesting tour has reached 
England. It is interspersed, with a variety of historical notices 
on the former state of the country, and annexed to it is a memoir 
of the wanderings of the Israelites on their departure from the 
land of Pharaoh. 
' From this period Mr. Burckhardt remained in Cairo until the 
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moment of his death, and the writer of the journal had the hap- 
piness of meeting him there in the winter of 1815, when his ar- 
dent mind was firmly bent on its purpose of trarersmg the whole 
continent of Africa, and solving the problems of the outlet of the 
Niger, and the hidden sources of the Nile, and his hopes 
of success were so high as to amount to confidence. 

The Journal enumerates some of the works which Mr. Burck- 
hardt had collected in Arabic literature, and, it is said, that the 
Association for which he traTelled had in their possession a Tariety 
of notices on the interior of Africa, with several vocabularies of 
African languages, collected from the natives who visited Egjpk 
during Mr. Burckhardt's detention in that country. 

Such are a small part of the labours of this extraordinaty 
person, whose accomplishments and perseverance were such as 
could not have failed, had he lived,. to place him high in the ranks 
of the most distinguished travellers of this or indeed any age.'^He 
has, in fact, left behind him materials which have scarcely ever 
been equalled by any of his predecessors for the interest and im- 
portance of the subjects, the extent of his observations, and for 
the elegance even of his style, though written in a foreign idiom. 
The close of Mr. Burckhardt's last work, we under9tand, is 
brought down to the 25th March, 1817, when the approaching 
summer seemed to ofier to him the pleasing prospect of a caravan 
destined to Mourzouk, a route which he had long before 
decided on as the most likely to conduct towards that pmnt 
which had now for many years been the principal object of his 
life. His expressions on this occasion, and which we copy 
from one of the last letters he was destined to write, cannot be 
contemplated, at the present moment, without feelings of deep 
r^et 

* I write to Sir Joseph Banks, and repeat to you, that I am 
in anxious expectation of a caravan from Libya, and I have been 
long prepared to start on the shortest notice. I shall leave Egypt 
with more pleasure, because I shall now no more have to regret 
leaving my journals in a rude state, which would have been 
the case if I had started last year ; and it will afford me no 
small consolation upon my future travels, to think that, what- 
VoL. VIII. F 
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ever may be my fate, scnne profit has, at least hitherto accniei 
from my pursuits, and that the Association are now in possesnon 
of several journals of mine, treating of new and inAefesting 
countries/ 

Such was the eager and liTely hope with which he lodLed 
forward to joining the departing caravan ! but Providence or* 
dained otherwise. On the 5th of October 1817, he was suddenly 
seized with a dysentery, which, in spite of the attendance 
of an English Physician, hurried him to an untimely end on the 
15th of that month. No words can bettM' depict Ihe last mo- 
inents of this object of our regret, his ardent mind and his affec- 
tionate heart, than those of the letter from the consul-general 
of Egypt to the secretary of the African Association, alluded 
to at the beginning of this article. 



Art rV. Observations on the Medico-Chemical Treatment 
of Calculous Disorders. By William Thomas 
Brande, Sec. R.S. 8^c. Continued from page 209 of 
Vol. VI. 

Section 2. On the Production of Calculi in the Kidnej/s, their 
Nature and Treatment, 

Having endeavoured in the first Section of this Paper to 
point out the principal circumstances connected with the early 
symptoms of gravel, and with their treatment, I shall now en- 
deavour to give some account of what may be called the second 
stage of the disease, or that in which the materials are voided 
in an agglutinated form, so as to constitute small calcidi, or 
gravel, limiting the term sand to the earlier stages. It gene- 
rally happens that the formation of gravel is preceded by one or 
more attacks of sand, and that concretion is prevented by due 
precaution in that earlier stage of the disorder ; but this is by 
no means always so, for not unfrequently the first alarm of the 
patient is occasioned by his voiding a calculus, and that of no 
small size. 
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The calculi formed in the kidney, and voided without re- 
mainiitg any considerable time in the urinary passages, are 
^ther uric, oxalic, or cystic. It is difficult to assign a reason 
why the phosphates never eoacrete so as to form small kidney 
calculi : but I have never as yet seen an instance of this kind ; 
fer in three mstances in which concretions, consisting of aro- 
raonio-magnesian phosphate were voided, they were solely of 
bladder origin, and appeared to owe their formation to disease 
of the prostate gland in two cases; and in a third were frag- 
ments of a larger calculus rounded by attrition in the bladder. • 

The uric calculi, as voided immediately from the kidney, are 
€f a yellowish or reddish brown colour, somewhat hard, soluble 
in caustic potash, exhale the smell of burned horn before the 
blowpipe, and when heated with nitric acid, produce the pecu- 
liar red compound wUch Dr. Proot has called rosacic acid. 

The oxalic calculi vary considerably in appearance. They 
are generally of a greyish brown cdour, and made up of nu- 
merous small cohering spherule*: sometimes they hav^ a po- 
Hshed surface, and resemble a hempseed. They are easily re- 
cognised by their insolubility in dilute muriaitic acid ; and by 
their bdbaviour under the blowpipe, where they sweH up, and 
bom into a white ash, consistmg of pure lime. 

The cystic calcufi have a yellowish colour, a crystalfized ap- 
pearance, and are sduble in dilute muriatic acid, and in diluted 
solution of potash. When heated in the flame of a spirit lamp, 
or by the blowpipe, they exhale a peculiar fetid smell, which, as 
Dr. WoUaston has remarked, is singularly characteristic of this 
species. 

With respect to the relative frequency of these calculi, the 
first are by far the most common ; the second are not rare, and 
the third of unfrequent occurrence. Out of 58 cases of kidney 
calculi, 51 were uric, 6 oxalic, and 1 cystic. 

The treatment of kidney calculi may be divided into general 
and particular. The former applicable in all cases ; the latter 
dependant upon the chemical nature of the concretion. 

As a full and nutritious diet, and the daily use of fermented 
liquors, tend^ independent of other causes, to increase the 

F 2 
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specific gravity of urine, and consequently to render the 8e|>a' 
ration of its solid contents more likely to occur, they should on 
that account only be avoided ; but when conjoined, as they often 
are, with sedentary habits, the powers of the digestive organs be- 
come impaired, there is more or less habitual costiveness, and a 
corresponding change in the secretion of the kidneys, by whidi it it 
rendered more prone to sabulous deposits, always ensues. 
Hence it is, that writers on the f^esent subject have properly 
advised plain food, moderate exercise, and abstinence from 
fermented liquors; it is also I think right, in most cases, to 
enjoin the liberal use of aqueous drinks, by which the urine be- 
comes diluted, and consequently will have less tendency to form 
any deposit 

But all experience shows, that whatever deranges the 
stomach and bowels, and the other organs concerned in diges- 
tion, more especially the liver, produces corresponding mischief 
in all these calculous cases ; hence the apparent success of very 
opposite modes of treatment, and the probability that calculus 
is in many instances to be considered as a symptomatic disorder; 
and hence also the beneficial effects of mild aperients, tonics, 
bitters, jrc., and the great advantage of moderate horse exer- 
cise, where it is not forbidden by irritation in the kidneys. 
There can, on the other hand, be little doubt, that violent ex- 
ercise may, for many reasons, be prejudicial; and, among 
others, by occasioning profuse perspiration, which oai-ries off a 
portion of water by the skin, that would othennrise have passed 
through the kidneys. 

Of the calculi which we are now considering, those formed of 
uric acid are, as I have already observed, by far the most fre- 
quent ; and it is of this substance that the calculi retained in 
the kidney, and filling the infundibula and pelvis, and often in- 
creasing to such a size as to obliterate a great portion of the 
glandular structure, are almost exclusively formed ; hence it is 
always an object to obtain the expulsion of a calculus from the 
kidney as soon as possible, and to prevent its increase. 

The symptoms of kidney calculus are of very different shades 
of violence, and sometimes so trifling, that little is suspected 
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liH the stone is Yoided ; and that the formation of a stone in the 
kidney is not necessarily attended by any leading symptoms, is 
proved By the numerous cases in which they have been dis- 
covered after death in those viscera, without any mischief hav- 
ing been suspected during the life of the patient ; of this a very 
remarkable instance is related by Dr. Marcet, in a patient who 
died of hydrothoraxy and who never complained of any a£fection 
of the urinary organs, but whose kidney was distended by a 
large collection of calculi. 

But acute pain almost always attends the passage of a cal- 
culus a]<mg the ureter, and when this is followed by the expul- 
sion of small grains of red sand in the urine, the nature of the 
disease is sufficiently distinguishable from mere inflammation. 
There is, however, sddom much diagnostic difficulty, for the 
cases are very rare in which a calculus has made its way from 
the kidney to the bladder, without sufficient warning; and we 
usually hear of a sense of weight in the region of one of the 
kidneys, succeeded by an obtuse pain of the part; the urine is 
described as high coloured, and depositing a reddish sediment, 
then comes the acute pain of the passage along the ureter, 
generally attended by numbness of the thigh on the same side, 
and of very variable duration ; this is succeeded by a pmod of 
ease, which lasts either till symptoms of stone in the bladder 
come on, or till the calculus enters the urethra : at this period 
every means should be resorted to, that tend to the expulsicm o'f 
the stone, for as will afterwards be shown, the longer it re- 
mains in the bladder the less likelihood will there be of getting 
rid of it. Large quantities of aqueous drinks, and other mild 
diuretics, should be resorted to, and the greatest benefit is fre- 
quently derived from purga^e medicines, the best of which in 
these cases is the sulphate of magnesia, dissolved in a large 
quantity of warm water, or the same salt with infusion and 
tincture of senna. 

While on this subject it is necessary to bear in mind, that a 
small calculus may lodge in the membranous part of the 
urethra, and gradually enlarge there in consequence of the de- 
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position of new matter by die passmg urine, until it h&8 acquired 
a ¥ery considerable size. In the fourth section of my Paper, 
on the differences in the structure of calculi, I have notked 
three cases of this kind, ci which the specimens are preserved 
in the museuip of the College of Surgeons. Dr. Mareet 
(Essay, p. 9.) has abo described a similar case, in which the 
stone was mistaken for a stricture, and ci whidi a representa- 
tion is given in the fifth plate of his work. 

Among the most common general symptoms of kidney ealcu* 
lus is the production of a large quantity of mucus, which is 
often streaked with blood, and sometimes of a purulent aspect 
A considerable heemorrhage too not unfrequently attends the 
passage of a stone into the bladder. 

Such are the chief symptoilis that attend the produetiQn of 
a calculus ill the kidney, and its passage into the bladder, 
and they naturally call for certain plans of gencnd treatment 
which it is not my business here to dwdl upon, but which pris* 
cipally relate to allaying irritation and mitigating pain, as by 
opium ; by henbane, ^diidi is often u most useful medicme, ope- 
rating as a diuretic narcotic, without producing costiveness; 
by the warm bath ; by frictions upcm the loins by external 
irritants, excepting always cantharides; by suppositories or in* 
jections of opium : I have heard tobacco infusion recommended 
also as an injection, but should suspect it of mischievous rather 
than good effect 

Much of what might have been said respecting Ae particular 
treatment of kidney calculi has been anticipated in my former 
observations, '' on the eariy Symptoms of Gravel, and on the 
modes of treating them;*' but b the present instance, more 
promptitude and judgment is required, in oonsequenoe of die 
risk now incurred of the lodgment or formation of a calculus 
in the bladder. 

The majority of cases, as I have already remarked, are uric, 
while kidney calculi, properly so caUed, composed of the f^ios- 
phates exclusively, are of extremely rare occurrence : acoordii^y, 
having attended to aU that relates to the passage and expulsioo 
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of the calculus, if we find it composed of uric acid^ those ineani 
must be adopted that I have ehdearoured to etplam, in speaking 
oiwricsand. (Page204,Vol. VI. of this Journal.) CarefuBy ob* 
serving the importance of pursuing the akaline system to %. 
certam extent only, and not erroneously persevering in it as a 
preventive, after the desired effect of removing its excess in the 
urine has been attained. The dull pain that remains in the 
region of the kidney, after the formation or passage of 4i small 
calculus, is not, as far as my experience goes, to be considered 
as symptomatic of the lodgm^t of calculous matter ; it is gene« 
rally relieved by cold bathing, and, in more than one case, I 
have observed electricity of considerable service ; when, how* 
ever, it is attended by nausea, sickness, shivering, and pain tft 
numbness of the thigh, the retention of calculous matter in the 
kidney may be justly feared, and in this species of calculus a 
relapse is always to be apprehended. 

It is a difficult point to determine the particular treatmlent 
applicable to oxalic calculi, but it fortunately happens that they 
very seldom occur ; and as oxalic sand is not voided at the time 
of their formation, we are not able to judge of the cause of the 
mischief, till the effect has become evident I have mettioranda 
of nine cases of the voiding of oxalic calculi, and in one only has 
there been a second attack, after an interval of two years ; in 
one instance a second stone was voided three days after the 
first, but it had probably lodged in the bladder, and was of coeval 
form3,tion with that which first passed. 

Two instances of cystic oxide voided as a kidney calculus, 
have come under my own observation, and I have neither seen, 
nor heard of any other. In one, the calculus was voided by a 
labourer, and was sent to me with no particulars of the case, 
nor have I since been able to obtain them. In the other, several 
of those calcdi, varymg m size from a pin*s head to that of a 
pea, had been voided at different times during a period of thirty 
years, by a gentleman forty years of age ; he had been sul:j0et 
ftom the age of six or seven years to pain in the region of the 
loins, not confined (o any particular spot, and seldom of any 
acuteness, or such as to prevent his ordinary occupations, which 



Digitized by LjOOQ IC 



72 Brande on Cakuhus Duorders. 

obliged him to lead rather a sedentary life ; his usual slate of 
health was good, his habits Yery regular, his diet ordinary and 
plain; he had used soda water, magnesia, and the alcalies, 
without any advantage ; I proposed he should try a mild acid 
plan, and pointed out to him the requisite precautions that 
should be adopted to prevent the retention of a calculus in the 
bladder, but I have not been sofort unate as to learn any further 
particulars respecting this gentleman, who ; is resident in Ireland. 
There are many circumstances connected with the history of 
kidney calculi, which I have not adverted to, either for want of 
practical information upon the subject, or because I shall have a 
preferable opportunity of recurring to them in the observations I 
have yet to make on calculi of the bladder. 



Art. V. Some Observations relating to the Agency of 
Galvanism in the Animal Economy, in a Letter addressed 
to the Editor of the Quarterly Journal of the Royal In-^ 
stitution. By A. P, Wilson Philip, M.D., F.R.S.E. ^c. 

Worcester, July 2M, 1819. 
Sib, 

As you were so good^ as to publish, in the last Number of the 
Quarterly Journal, my reply to a Paper in a former Number of 
that work, in which the accuracy of certain experiments, detailed 
in my Inquiry into the Laws of the Vital Functions, is called in 
question ; I take the liberty of transmitting to you some obser- 
vations on the subject of these experiments. If they appear to 
you to deserve a place in the above Journal, you will oblige me 
by inserting them. 

While the writers who have done me the honour to notice my 
inquiry, have admitted the accuracy of the other inferences, 
those from the galvanic experiments have, by some, been caUed 
in question. I have carefully considered what has been brou^t 
against them, without being able to perceive its force, I cannot 
help ascribing it, in some degree, to the novelty of the subject, 
and to the circumstances which originally induced me to trouble 
you I from which it appears, that some who must be suppo^od 
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well yersed in medical science, in the first instance objected to 
these inferences. I also, in some degree, ascribe it to the argu- 
ments relating to this part of the subject being necessarily dis- 
persed through a great part of the treatise, even in the last edition, 
in which I have endeavoured, as far as was consistait with the 
general arrangement, to bring them into one view. This prevents 
their being fairly considered, except at the expense of much 
trouble. The object of the present pages is to communicate to 
the reader what I have attempted to ascertain respecting the 
agency of galvanism in the animal economy, in a concise and 
more ccxmected form, and consequently one which affords less 
room for misccmception. 

Some, who will not admit that any argument in favour of the 
identity of the nervous influence and galvanism can be derived 
from the experiments in question, allow, that they prove the latter 
to be capable of acting as a substitute for the former. . This 
language, I confess, I do not understand. Whatever is capable 
of acting as a substitute for the nervous influence, must possess 
its properties. I have said, that such and such are the properties 
of this influence, and that galvanism, possessing all these pro- 
perties, we have reason to regard the two powers as identical 
To rehte this inference, it must be shewn, that I have mistaken 
the properties of the nervous influence, or that galvanism does not 
possess these properties, or possesses others inconsistent with 
those of the nervous influence. Although all will grant the truth 
of this position, yet in no instance do those, who, admitting the 
accuracy of the experiments, controvert my inference from them, 
attempt to prove that in any of these respects I have been misled. 
They satisfy themselves with assertions, that my conclusions in 
this part of the subject are less correct than in others, that it is 
still mvolved in obscurity, ^c. Without regarding general as- 
sertions of this kind, which, it is evident, unless they are the legi- 
timate result of a fair statement of facts, amount to nothing, let 
us endeavour to ascertain how far our present knowledge enables 
us to go towards determining the question before us. 

I have endeavoured to shew that the functions of the nervous 
influence are those of conveying impressions to and from the 
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sensortum, of exciting the muscular fibre, of separating and re- 
combining the elementary parts of the blood in the formation of 
the secreted fluids, and of causing an evolution of caloric fttmi 
the blood. 

That the nenrous influence is the means of conveying im- 
pressions to, and from, the sensorium, will not be denied. 

That it acts merely as a stimulus, without bestowing any 
power on the muscular fibre, appears from the thirty-second ex- 
periment of the above-mentioned Inquiry 9 which shews, that an 
artificial stimulus more quickly exhausts the excitability of this 
fibre, when it is exposed at the same time to the operation of the 
nervous influence, than when it is exposed to the efiects of the 
artificial stimulus alone. 

That the nervous influence is an agent in the formation of the 
secreted fluids, we learn from experiments which shew that when 
this influence is withdrawn from the lungs and stomach, these 
organs in all other respects remaining in the same state, their 
secretions are deranged. Fluids, indeed, are still deposited in 
their cavities, and apparently as copiously as before ; but these 
fluids no longer undergo the proper change. Those of the lungs 
assume an appearance diflering little from that of the saniout 
discharge from some kinds of wounds. The fluids of the sto- 
mach, we know, are no less altered, because they no longer make 
any impression on the food. These facts do not rest cm the ac- 
curacy of my experiments alone, as many of my opponents seem 
to imagine. They were long ago pointed out, as stated in the 
above Inquiry, by the experiments of Haller, and other Physio- 
logists of the first name. I only add my testimony to theirs in 
proof of them ^. It appears, then, diat the nervous influence is 
necessary to the function of secretion. It either bestows on the 
vessels the power of decomposing and recombining the elementary 
parts of the blood, or eflfects those changes by its direct operation 
on this fluid. From many facts stated or referred to in my /n- 

♦ My Ingwy into the Lam ^ (he FiUU FkmeUMM^ Exper. 44, 45. See 
also Exper. 54, 55, 56, 57> 58. The page and number of the ezperiiaent 
referred to in the following paper are those of the second edition of the 
Inqmrp. 
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ptiry it appears, that the vessels possess no powers but the mus- 
cular and elastic ; and that the former, as well as the latter, is 
independent of the nervous system * ; nor is it possible to conceive 
any modificaticm of these powers, by which they could become 
chemical agents, and thus be enabled to separate ^md recombine 
the elementary parts of the blood. The first of the above posi- 
tions may, therefore, be regarded as set aside ; and the necessary 
inference seems to be, that in the function of secretion, the vesseb 
only convey the fluids Uy be operated upon by the nervous 
influence. 

That the evolution of caloric is eflected by the state of the 
nervous influence, appears from many experiments. Mr. Brodie 
has shewn that in proportion as the action of the brain is debili- 
tated, the evolution of caloric is lessened f ; and it sq^ars from 
experiments which I have laid before the public, that lessening 
the extent of the nervous system, by destroying portions of the 
spinal marrow, has the same efiectt. But it also appears from a 
great variety of facts, tiiat its evolution depends equally on the 
state of the blood. It is neecUess to enumerate the various phe- 
nomena of the living animal which support this position, with 
which every Physiologist is familiar ; but it may be proper to ol>* 
serve, diat I hove found by many experiments §, that if the circu- 
lation be siq>ported by artificial respiration in the newly dead 
anhnal, an evolution of cakmc omtinues to take place, which is 
not found to be the case whm the circnlation is aHowed to cease* 
Thus we see (hat the evdatkm of caloric in the animal economy 
depends equally on the stale of the nervous influence, and fliatof 
die blood, and, consequently, like the formaticm of die secreted 
fluids, arises from their joint operation. On this account I have 
said, ** If caloric be admitted to be a substance, its evolutioti 
from the blood being eflected by the same means by which the 
secreted fluids axe formed, it mast be regarded as a secretion;** 

• Expcr. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, U, 12, 13, 31, 32, and the obser- 
vatiocs onder Exper. 32. 
t OroonittH Lecture for 1810, aoid Pkilotophkal Tnmsactwfu for 1812. 
X The above lnqmhj,E%per. 54, 55,'66. 
§ The above /nyiwry, E»f«r. 64, 65, 66, 9fc. 
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this view of the subject appearing best calculated to convey an 
idea of ihe manner in which its evolution takes place. I know 
of no definition of the term secretion, as applied to the matter 
secreted, but a tertium quid produced by the action on each other 
of the nervous influence and the blood. 

Such is a cursory view of the proofs that the functions of the 
nervous influence are those above stated, namely, to convey im- 
pressions to and from the sensorium, to excite the muscular 
fibre, to separate and recombine the elementary parts of the 
blood in the formation of the secreted flmds, and to cause an 
evolution of caloric from the blood. We are now to inquire how 
far galvanism is capable of these functions. 

That galvanism is capable of passing along the nerves both to 
and from the sensorium, and therefore of conveying impressions 
in either direction, will not be questioned. 

It will also be admitted, that it is not only capable of acting 
as a stimulus to the muscular fibre, but that, with the exception 
of the nervous influence itself, we know of no other agent which 
possesses this property in so remarkable a degree. 

With regard to the function of secretion, that galvanism is 
capable of decomposing and recombining the elementary parts of 
the blood in precisely the same way in which they are decomposed 
and recombined by the nervous influence, if implied to that fluid 
under the same circumstances, appears from experiments related 
in my Inquiry^ y which were not performed in private, but in the 
presence of many competent witnesses ; and not by me alone, 
but by othei^s in my absence with the same results. 

That galvanism is capable of causing an evolution of caloric 
from arterial blood, that is blood which has not already under- 
gone the secreting process, appears also fh)m experiments related 
in the same Inquiry f. 

It is further shewn in that Inquiry , that in the human body 
itself, galvanism can be made to perform the functions of die 
nervous influence. In apoplexy, for example, where we see, 
from the failure of this influence, the function of the lungs im- 

* Exper. 70, 71, 73, 73. f Expcr. 76, 77, 78, 79. 
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peded, and dieir flaids accumulating in the air-cells and bronchies 
till they produce suffocation, as happens where these organs are 
deprived of their nervous influence by dividing their nerves, we 
find the galvanic power restoring their free action, and main- 
taining it as long as sufficient sensorial power remains to enable 
the patient to inhale with sufficient frequency for the performance 
of the functions of respiration*. In other mstances, we see the 
same agent restoring due action to the digestive organs, as well 
as to the lungs, where we have reason to believe a failure of their 
nervous influence had produced disease f. 

If such be the facts, it will be difficult to deny the identity of 
the nervous influence and galvanism, unless it can be shewn that 
the latter possesses some property inconsistent with the nature of 
the former. Should this be found to be the case, would it not be 
extraordinary that a power, wholly distinct from the nervous in- 
fluence, should be capable even of its most complicated functions? 
How anomalous would this fact appear I Is it possible to find any 
thing analogous to it in any other department of knowledge? 
But this is far from being the case. The more we study the pheno- 
mena of the nervous influence and galvanism, the more striking the 
ansdogy between them appears. We see in the animal economy a 
constant succession of the most complicated chemical changes. 
Why should it surprise us, that what appears from every fact on 
the subject to be the most powerful of all chemical agents which we 
know to be imiversally diffused, and which, it must be allowed, 
many observations led us to believe intimately connected with the 
animal economy, should be the agent in these changes ? 

Were it not for opinioiis unaccountably^ ascribed to me, I 
should think it superfluous to add, that I have never regarded 
galvanism as having any thing in common with the sensorial 
and vital powers, as I have explained in the first, and still more 
fully in the second edition of my Inquiry, I only maintained, 
that we have reason to believe that the nervous influence which 
I had, with much pains, and the assistance of many experiments, 
attempted to define, shewing that it survives the sensorial power, 

♦ See the first chapter of the third part of the above Inquiry, 
f See the Aflh chapter of the third part of the above hiquiry. 
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but 18 wholly incapable of its functions after the extinction of the 
vital principle, is a chemical agent ; and that it is the same which 
operates in many similar phenomena, which we know to be the 
effects of galvanism. Is any thing required to try the vaKdity of 
these suggestions, but to ascertain whether galvanism is capable 
of the functions of the nervous influence ? 

Allow me to extract from the second edition of my Iwpdry 
into the Laws of the Vital Functions^ the following passages : 

" When we say that we are acquainted with the cause of any 
particular set of phenomena, we only mean that we know them 
to arise from the same cause, which produces other more familiar 
phenomena. Thus we are acquainted with the cause which re- 
tains the planets in their orbits, because Sir Isaac Newton proved 
it to be the same which produces the other phenomena of gravi- 
tation. We are acquainted with the cause of lightning, because 
Dr. Franklin proved it to be the same which produces the other 
phenomena of electricity. Can we shew that the phenomena of 
any or all of the foregoing vital powers depend on the same cause 
which operates in the production of other phenomena ? 

" WiUi regard to the sensorial power, it seems to require but 
a moment^ reflection to answer this question in the negative. 
There is no real analogy between the effects of this power, and the 
phenon^na observed in any other part of nature. Certain fan- 
ciful analogies of this description have, indeed, from time to time 
been suggested ; but while they have pleased in the writings of 
the poet, by the philosopher they have been justly rejected. To 
a careful observation and judicious arrangement of the pheno- 
mena of the sensorial power therefore, our study of it must be 
confined. 

" With regard to the nervous power, the case is very different. 
The principle which operates in many other instances may be the 
means of exciting the muscles, of conveying impressions to and 
from the sensorium, of effecting the formation of the secreted 
fluidts, and of causing an evolution of caloric from the blood.** 
Page 221, 222. 

'* With regard to the vital principle itself, we may say of it 
what is said above of the sensorial power. As its effects cannot 



Digitized by LjOOQ IC 



on the Agency of Galvanism. 79 

be classed with the phenomena obsenred in any other pan of 
nature, we have no reason to believe that we shall ever be Me 
to refer them to any more general principle. 

^ Whether the vital principle be something superadded to 
bodies, or only a peculiar arrangement of their constituent parts, 
the fact is, that it bestows on matter certain properties, (in con- 
sequence of which, neither mechanical n(»r chemical agents pro- 
duce the same effects on living, as on inanimate, matter.) It is 
essential that our expressions should convey this fact, and no 
more. The galvanic experiments which have been laid before 
the reader go far to prove, that galvanism has nothing in common 
with this principle, because these experiments exhibit them 
acting parts in the animal economy wholly of a different nature. 

*' I here wish particularly to state what, although fully ex- 
pressed in the first edition of this Treatise, has yet been over- 
looked by some in alluding to my opinions, that the effects ob- 
served from galvanism in the above experiments, are its effects 
on psurts endowed with the vital principle, wholly ceasing, and 
by no means renewable when this princif^ is extinct Galvanism 
seems capable of performing all the functions of die nervous in- 
fluence in the animal economy, but neither the nervous influence 
nor galvanism can excite the acticms of animal life, except in parts 
endowed with the vital principle. Parts endowed with this 
principle collect the nervous influence and apply idieie it is 
wanted, to act on parts also endowed with the same principle ; 
but the nervous mfluence itself seems to be nothing more than 
that influence, which operates in ike productioB of all galvanic 
phenomena.*' Page 248, 249. 

'' It would appear from these observations, that the nervous 
influence, or galvanism, in exciting the muscular fibre, as in the 
formation of the secreted fluids, and the evolution of caloric 
from the blood, operates by effecting a chemical change. Thus 
the phenomena of the nervous power seem to be only another 
field in which galvanism exhibits those striking chemical powers 
which we have seen it display in other instances.*' Page 250. 

It will place what has been said in a clearer point of view, 
if I present to the reader a concise statement of the principles 
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cm which die division of the functions of the animal body into 
sensorial, nenrouSy and muscular, adopted in my. Inquiry, is 
founded. 

With regard to the last, I have already had occasion to refer 
to the experiment, which c^pears to prove the separate and in- 
dependent existence of the power on which the muscular func- 
tion depends*. It will be necessary to speak more at length of 
the others. 

It i^pears from many experiments, that after the operations 
of the sensorial power can no longer be observed, that is, afier 
all signs of sensation and voluntary power finally cease, and the 
animal^ is what we call dead, it is not immediately reduced to 
the state of inanimate matter. Some of the vital powers for a 
certain length of time survive. It has long be^ known that, in 
the newly-dead animal (Ibe term dead I shall employ in its usual 
though not very correct acceptation,) the nerves are still capable 
of conveying impressions to the muscles, and the muscles of 
performing their function ; so that the action of the latter may 
still be excited, by dividing or bruising the former. It appears 
from experiments laid before the reader in the above Inquiry, 
that the nerves also still possess the power of decompos'mg and 
re-combining the elementary parts of the bloodf, and also that 
of occasioning an evolution of caloric from this fluidt. 

The foregoing powers, then, surviving the sensorial power, 
are independent of it, and of the causes which maintain its exist- 
ence in the animal economy. They also differ essentially from 
the sensorial power in another respect, that most of them evi- 
dently are, and all of them may be, the operation of a chemical 
agent, acting on parts endowed with the vital principle ; while 
the sensorial functions, sensation and volition ^, are' of a nature 

* Exper. 32, and the observatioiit after this experimenu 

t Exper. 61, 6<, 63. 

t Exper. 64, 65,66. 

§ I speak only of the sensorial powers essential to the life of the ani- 
mal* The others are equally distinct from the effects of any chemical 
a; ent, but they form no part of the object of this paper. See the above 
Inquirff, pageSOG, et set}. 
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which has nothing in common with the effects of any chemical 
agent. We also perceive, during life, a well-marked line of 
distinction between these two sets of functions^ While the ani- 
mal enjoys health, the sensorial functions are subject to interval* 
of inactivity. In the most perfect sleep, these functions, with 
the exceptiop. of that part of them which is necessary to respira- 
tion, cease ; while the functions which I have termed nervous^ 
on which, m conjunction with tiie muscular function, the life of 
the animal depends, have no such intervals ; and, by their con- 
stant activity, support that part of the sensorial functions with 
which they are intimately connected in respiration. This is the 
only function, as appears from what is said in the tenth chapter 
of the second part of my Inquiry y essential to life, in which the 
sensorial power is concerned, and which, consequently, forms 
the only connexion essential to life, between tiie sensorial and 
nervous powers. 

The extent and nature of this connexion I have endeavoured 
to define by many experiments, which demonstrate the indepen- 
dent action of the sensorial and nervous^ as well as the muscular 
power, in the function of respiration * ; shewing ^that, although 
they all conspire in its performance, so that it ceases if any one 
is withdrawn, yet that, after withdrawing any one, we can still 
prove by experiment the presence of the others in unimpaired vi- 
gour t> altiiough rendered ineffectual, as far as relates to respi- 
ration, by the absence of a power, which must co-operate with 
them in this complioated function. 

These observations led me to point out, that, as tiie sensorial 
powers are always the first whose operation ceases in dying, 
imless death be instantaneous throughout the system, by the 
sudden and total destruction of the nervous power X it is by 
destroying respiration, that all other causes of death finally de- 
stroy the nervous and muscular powers §. These powers can- 

* See the Tenth Chapter of the 3econd Part of the above /n^ntry, and 
the experiments there referred to. 

t See page 210, et seq. of that Inquiiy. 
X lb. page, S13 et seq. 
i lb. page 906, et seq. 
Vol. VIII. G 
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urn ^tmg eidfct«ftet i«piratio» «ea«e8, becamse the l)teod then 
no longer ^indergoes the 4iece88ary change in the Iwigs ; tmt 
^iro dtiH fittci iheraj^ •diwcitme^maimng in «?ery P^i* ^'f ^*1>« 
system : toid, if reepiralion be artiftcially wipported, hnperfeotly 
ftsiti8in6ui-poWCTto^e<*t<hi8,we <5an peroeive iraeqwoeal 
ytodh •of the^otititftiance of all the fonctionft of Ifce nervom, as 
well as muscular power, except of <3<mr8e that it cato no longer . 
impress the sentkn'ium, nor receivfe impreswons ftdta it ^ere 
iK)^ensorium exfets*. ft gives evidence of rts power stUl to 
coirvey impres8i6n8 ladtig Afe nerves, ho#ev€«^, by its^ftUl con- 
veyinl those Which excite the wusdes. 

Such is the fdunda^n for the drdsion which I kwe adcqUed 
-dHhe »funciion8 of the ttiimal body into «en8c(ri«l, nervous, and 
muscular ; and iraless Ae facts here referred to can be coiKre- 
»veited, 'I cannot >percorve hgrw it is possiWe to deny, that each of 
these classes of functions is supported by a power which may 
«xi»t separately, and consequently can have no difeot d^ndence 
^m .the powers whidi wpport the others. 

it appears from what has been said, that the drcumrtaoces 
which Ibrrti the Kne of distinction between the sensorial and ner- 
vous functions may be referred to three heads : Ist, The latter 
still continuing in the newly dead animal. 2d, Thar being such 
as either evidently are, or may be, the effects of a chemical agent, 
while the sensorial fimctions have nothing in common with tiie 
effects Of&uchan agent; and lastly, the sensorial power being 
subject to intervals of inactivity in the herfihy airimd, while the 
vigour 6f the -nervoils power is permanent. It is true, that two 
oftheftmctionsof this pOwer have mtervah of^rcst, namely, 
those of conveying impressions to and from the sensorium, and 
of exciang the muscles; but they only suffer these intervals, 
beclLUse "they are operations of the sensorial and nervous powers 
jointly, and consequenHy 'fail when either of these powers 
fails. Those nervous functions which depend on the gaaglian 
system, the formation of the secreted fluids, and the evolution 

♦ Expcr. 61, 6b. 63, 64, 65, 66 y 67, 68, 6». 
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of caloric*, and are independent of the 8ens<uial power, are 
permanent f. 

The g^reatest difficulty, perhaps, to be encountered in defend- 
ing the identity of the nervous influence and galvanism, arbes 
from the former having been very generally regarded as part of 
the sensorial power. If the nervous power is once admitted to 
be merely a chemical agent, the question assumes a very differ- 
ent character. It has not been onusaal to regard-the sensorium 
as pervading, by means of the nerves, the whole system, and to 
suppose that we actually ^sel in the parts to vAdck we refer our 
sensations. But a moment's reflection shews the inaccuracy of 
such a position. It is evident, that either this must be the case, 
or that there must be some centrical part to which the power of 
sensation is confined, and to which all impressions causing 
it are conveyed, a knowledge of the relative posiUon of the 
part iizq;>ressed being the result of e3q)eri€3ice. By disproving 
either of these positiogas, therefore, the other is established. 
Various ways present Aemsekes of disproving the first* I shaM 
confine myself to one, becaune it appears to be conclusive. 
When we complain of the toes of a limb i^^uch has been ampu- 
tated, the cause of sensation cannot be in the .toes. Here we 
see irrkation of the stomp of the nerve productng the aame 
effect on the sensorium, which used to arise from irritation of 
its extremities. Mimy sunUiur instances might be m^oitioned. 
We cannot shew why the immediate cause of sensation pboul4 
so exist in these cases, and not in all. The sentient organ, there- 
fore, is confined to a centre, to wbioh all impressions, canaiBg 
sensation are conveyed. It is thus that infants cannot distin- 
gaUbi -the parts of the body impressed. This power is derived 
from expeffienoe, but, as the «4^nenoe foom vhioh we derive it 
commances with our «nstence, and it is of no importance to us 
by what means we acquire it, it is a necessary consequence that 
we fihouid wholly $Kveflook :tfafi<Reans of its acquisitien ; as, fbr 
exan^pl^ we judge -of distance byihe eye, without-thinking of the 
means by which we have been enabled to do so, and at first can 

hardly believe that they are^uch, &d on inquiry we find them tabe. 

— ^ 

* See Part 11. Chapter 9, od the use of the Ganglions, 
t fb. 

G2 
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Art* VI. View of the Progress of Astronomy in Germani/f 
for 1818. Extractedfrom Undenau^s Journal. 

i. January arid February, 1818. 

I. Laplace on the Application of the Theory qf Probabilities to 
Geodetical Operations* 

From the Annales de Chimie. 

II. Littrowon Observations with the Transit Instrument, 

Taking the instrament of Konigsberg, as employed by Bessel, 
for a favourable specimen. Professor Littrow examines the mean 
error of a great number of observations of transits of a star, and 
he infers that the mean error of a single observation was about 
^,12 in time, the most probable error '',10 ; the most probable 
error of the mean of the observations on three wires ",058 ; with 
five wires, the most probable error would have been '",045 ; and 
with seven '',038. He infers that it is perfectly right to carry our 
calculations, in general, to hundredths of seconds of time ; but 
that we cannot be sure even of tenths of seconds of space, unless 
we employ as many as 200 wires ; and that we may, in almost 
all cases, be satisfied with calculating to a single second, when 
space is concerned, without adverting to its fractions. 

For determining the rate of a clock within half a second of 
space, it appears that 15 pairs of stars must be observed on two 
successive days, the most probable error of a single observation 
of this kind being '',13 in time. 

The difference of two right ascensions of stars is also ascer- 
tained by a single observation within ",13 as the most probable 
error : so Aa)l io obtain the precision of ",01 in time, we require 
about 1 70 obsertmtions. The clock, however, does not appear to 
have been remarkably good. 

For the immediate right ascensions, or the accuracy of the 
setting of the clock, the most probable error of 275 observations 
was ,"18 in time ; so that for a second of space we should re- 
quire at least a comparison of 7 observations^ and more than 
100, to be tolerably certain within"^; consequently, the em- 
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ployment of fractions of seconds must, in this case, also foe 
commonly superfluous. 

The author observes that in a former essay he had found the 
most probable error of Carlini*s circle, or of the three foot mul- 
tiplying circles of Milan and Ofen, equal to ',75, which is only 
j^ of that of the determination of the right ascension by a 
transit : and even the more imperfect circle of Konigsberg, with- 
out being turned round, affords a precision about one-third 
greater than tiiat of the right ascensions. 

IIL Bessd on the Influence of the Changes in the Earth's Sub- 
stance vpon the Latitudes ofPlaceSy 

Demonstrates that no human operations can produce a sensible 
alteration in the conditions of the earth's rotation. 

Mr. Laplace has more lately advanced the ingenious obser- 
vation, that any material diminution of the mean temperature of 
the earth's substance might have been detected by the diminution 
of the length of the day : and we shall find, on computation, that 
a single degree of Fahrenheit might make an alteration of nearly 
a second in the diurnal period of rotation, and four or five minutes 
in the length of the year. 

IV. Bohnenberger on the Adjustment of Astronomical Circles. 

By means of two objects at opposite points of the horizon^ with 
some other expedients of a similar nature. 

V. Muffling*s History of the Measurement oft^ Rhine, 
With remarks on the best modes of executing maps. 

VI. Hagen's Calculation of Observations qf the Solar Edipse of 
November 1816w 

Finds about 9' 22%46 for the difference of longitude of Black- 
heath and Paris, according to Mr. Groombridge's observation of 
this eclipse, which, however, does not agree remarkably well with 
others. At the end of the paper we have the formulas employed 
by Bohnenberger in the calculation of eclipses, and some very 
convenient tables of Professor Bessel, corrected and enlarged^ 
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VIL LUtrow Mr the Motion of the Earth round Us Centre ef 

Gravity, 

This interesting paper is intended as a specimen of a simplifi- 
cation of some of the calculations in the M6canique celeste, 
Which Professor Littrow has dready extended to the second and 
fifth books of that elaborate work ; and which all true lovers of 
mathematical science will be anxious for his continuing and 
making publicVith 06 little delay as possible. 

VIII. Buzengeiger on the Methods employed by the Greek 
Geometers in the Extraction ofltoots. 

Principally from Archimedes and Theon after Commandine. 

IX. Littrow*s Ckmtributions to the Geography of Hungary. 

From observations of Bogdanich, in his last ilbess, not 
agreeing well with each other. 

X. David on Negative Refraction in the Neighbourhood qf the 

Earth. 

The oi>servations were made at Prague, but they merely show 
some irregularities in the refractions of the sun's rays, at con- 
siderable altitudes. 

Xl. Extracts fiwn Zach's Letters. 

The first relates to records of eclipses, and the errors of ephe- 
merides ; the second to the family of Bonaparte. 

Xn. Extract qfa Letter from Professor Littrow. 
On the accuracy of the circle used by Bessel. 

XIII. Zach on two Comets observed by Pons. 

Their places somewhat loosely determined with moderate 
instruments. 

XIV. Extract qfa Letter from Dr. Gibers. 

Containing observations, and the elements of one of Pons's 
comets. 
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XV. NaUee afa Mtteoaoiogkal Wmtk, 
By Dr. Schoen of Wurzburg. 

XVI. Notkeof a Map of the Kingdom of Hanover, 
lo twenty sheets, by Captain Mlitler. 

U. March a«d April. 

XVII. Posselt on finding the Time from the Anomaly in very 
ecoentnc Orkik. 
A solution resembling that wfaioh Bessel had before given of 
the oonyerfe of the problem, derived t^om Ihe mcHion in a para- 
bola, with tables : it depends <m a combination of two powerful 
instruments, the Taylorian theorem, and the method of indeter- 
minate coefficients. 

XVIII. WeitphaTi Ekments (^ (kre$. 
The author finds, from the calculation of 6 oppositions, com- 
pared with Gauss's tables of perturbations, the following elemenU 
for Jan. 0. 1818, Gottingen time. 

Mean longitude 836^ . 51' . 7' 

Mean tropical daily motion 77(r,7783 

Logarithm of the greater semiaxis . . 0.4421029 

Perihelium .., 147® . 18' . 22^ 

,,., 80^.45.19* 

Inclination of the jMbH .,..,,.,.• 10^ . 37' . 5S' 

EcopntTOity(^8in.4°,»\57%9) 0.0781689 

' XIX. Po8Seie$ Table of the Pface qfjuno. 
Up to July 1819, from Professor Nicolai's elements. 

]P(. Enek^s Cgh^uhtm ff OecHUatim- 

The most remarkable circumstance in this paper is the coin- 
cidence oi two observations made at Gottingen by Gauss and 
Harding, the difference being, m each instance, only one tenth 
^ a second of time. The mean error of five corresponding ob- 
«er¥iAi<ms at Gottmgea and at Sed)erg was 4 of a second of 
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88 Vieu) cf the Progress of 

time : to that we may depend on the difference of longitude, as 
being probably correct within less than half a second of time. 

XXI. Lindenau*s further Account qf Pons's Comet of \S17. 
Remarks some unexpected anomalies in its illumination. 

XXII. Wurm on ComputcUi4ms with small Arcs. 
Tables for readily finding the logarithms with accuracy. 

XXIII. WumCs Continuation of Investigations respecting a$uieni 

EcUpses. 
Chiefly those mentioned by Zach. Observes that some omis- 
sions m a celebrated almanac may have been occasioned by a 
reliance on Pingr6's catalogue in the Art de verifier les dates: [nor 
are they the only omissions in that catalogue.] 

XXIV. Oauss on some Corrections to he apptied to Borda*s 

Repeating Circles, 
Chiefly for the purpose of making the visual line parallel to the 
plane of the circle. The author employs an image reflected from 
quicksilver, for bringing the instrument into a vertical plane. 

XXV. Zach on Trigonometrical Operations in Tuscanjf. 
From some very numerous series of observations, of his own 
and Inghirami*s, the author forms the important conclusion, that 
an error of from 5 to 10 seconds may remain undetected in the 
mean of many hundred observations with the 12 inch repeating 
circles of Reichenbach. The paper contains a catalogue of the 
latitudes and longitudes of places in the neighbourhood of 
Florence. 

XXVI. Olhers on the Influence of the Moon upon the Weather. 

This distinguished mathematician and most respectable phy- 
sician, the father of a little colony of science and refinement, in a 
town occupied before his time almost exclusively by the plodding 
pursuits of commercial speculations, undertook, some time since, 
in a public lecture which he delivered to a mixed audience^ th# 
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disoossion of the popular notions of the influence of the moon on 
the weather, and on diseases ; and though his abundant candour 
leads hun to admit the possibility of some such opinions having 
been founded on fact in wanner climates, he decidedly denies 
that any connexion between the changes of the moon and of the 
weather is eirer observable in the north of Germany ; and he 
asserts that, in the course of an extensive medical practice con- 
tinued for a number of years, with his attention constantly di- 
rected to the lunar periods, he has never been able to discover 
the slightest connexion between those periods and the increase or 
decrease of diseases, or their symptoms. 

XXWll. OceuUatum of Stars far 1819. 

The particulars of each are calculated for Florence: they ex- 
tend to stars of the 7th and 8th magnitudes. 

XXVIII. Encke on the Comet of 1818. 

The parabolic elements here exhibited represent all the obser- 
vations within about 4' at the utmost 

XXIX. NicolaCs new Elements of Juno, 

Mean longitude 1819, Manheim • . 117^ . 45' . 2%84 

Daily tropical motion 813%86981 

Longitude of the Perihelium .... 53° . 32' . 56*,09 

Angle of eccentricity 14° . 53' . 17*,44 

Ascending node 171°. 6\ 50%23 

Inclination of the orbit 13° . 3' . 37^29 

Logarithm of the greater ^miaxis 0.4263500 

A table of the places of the planet, up to May 1819, is sub- 
jobed : they differ a degree or two from Posselt's. 

XXX. Littrow*s Observations of the Obliquity of the Ecl^tic. 

From 15 observations at Ofen, in 1818j^ the mean obliquity 
for the 21st June, appears to be 23° . 27' , 49%28 ; the errors 
of the separate observations amounting to a second or two. 
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XXXI. LUtrow*s DetermmcUion of ike Right Ascentiart of 
a AgttHa. 

From the observations at Konlgsberg, and by a metbod sug- 
gested by Professor Bessel, makes it, after forming 36 equations 
of condition, and finding the minimum of the sum oCthe squares 
of the errors, IQ** 41' 45'',180, for the beginning of 1815; that 
i8*%023, or %35 of space, more than BesseFs new catalogue. 

XXXII. Extract of a Letter from Professor Bessel, 

Observes that, whatever may be the true laiitude of Greenwich, 
the reduction of Bradley's observations requires the employment 
of5P.28'.39%6. 

XXXIII. ^tract of a Letter fr<m ike Chevdikr Burg. 
Containing oppositions of the nejr planets, and of some otherf . 

XXXIV. Extract qf a Letter from tke CkevaUer Gauss. 
Containing the elements of Dr. Olbers's comet 

XXXV. Extract of a LeHerfrom the Baron Von Zocft. 

A very interesting account of the operations of Captab W. H. 
Smyth, of H. M. S. Aid, in the survey of the Mediterranean, with 
a determmation of the situations of a variety of importanl points ; 
and with some particullu-s of the tcaveb of HomemaHn, and of 
Captain Smyth's expedition to the petrified city m 1^ mterior of 
AfridL Tlie latitudes vary a minute or two from tbe dbtermi- 
nations of Oautier, .pitbUshed in the ConneikBemee See Terns for 
1821. 

Si. Mat and Juhe. 

XXXVI. ZacKs /krlier Remearke on tke DUeordemee of tke 
*JtaUan Observations. 

The author attribiileB an uncertainty of 3',5 even to the lati- 
tude of Greenwich, at least with respect to the observations 
made wi^ levels or plmmb-iuies. In Italy he had before de- 
tected errbrs of mjore than 20^^ in the lalitaides ef «ome o^ 
servatories; finding for Pft4«ta ASP . 24' . 2", for Bologna 
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44<^ . 29- . 54^ and for Titriii 4[5f . 4' . O''. But nothing Hke 
an explanation of the irregularity between Florence and. Pisa is 
attempted. The editor, however, is disposed to give the pre- 
ference to the trigonometrical determination. 

XXXVII. MomttVs new Mode of determining an OrbiL 

Principally applicable to the first estimation of the elements 
of a comet. 

XXXVIII. LUtrow on the Arguments rf AberrtUion and 

Nutation. . 

A mode of adapting the tables calculated for a given year to 
any other year with little trouble. The author has arranged in a 
short table the differences of the sun's longitude and the place 
of the moon*s node, to minutes, for the corresponding days of 
different years from 1750 to 1830, compared with 1817 : he has 
also added a smaller table of the allowance to be made for the 
time of different meridians. 

XXXIX. lAHrcfm on the Right Aecentions of the principal 

fixed Stars. 
The 36 stars of Maskelyne compared with « Aquilce, from 
BessePs observations' at Konigsberg. 

XL. lAttrow on the Determination of Time. 

Recommends the employment of a circle in the manner of a 
transit instrument, where this instrument is not at hand ; and 
employs the pole star for the latitude. 

XLI. Planers Observations of Oceultaiums at Turin. 
From 1812 to 1817, 25 observations. ' . 

XUL Extract of a Letter from Professor Bessel. 

A determination of the law of the coefficients of the series for 
expressing the equation of the centre and the radius* vector in 
terms of sines and cosines of multiples of the mean anomaly, ob- 
tained from the fluents of particular expressions, when it had been 
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more usual to employ Lagrange's mode of deriving them from 
the di£Gsrent orders of fluxions. 

XLIII. CkladnVs Remarks on Cosmohgical Circumstances^ 
The author collects several accounts of dark substances pass- 
ing over the sun, though foreign to the solar system ; and of 
temporary stars^ one of which he suspects may have appeared 
periodically. But the most interesting part of the paper is the 
notice of some observations of Fraunhofer on the lig^t of the 
stars, published in the 56th volume of Gilberfs Annals^ but 
hitherto little known in this country. Fraunhofer has discovered, 
it seems, more than 500 dark streaks crossing the spectrum into 
which the solar light is expanded by a prism, and of which he 
gives a figure ; not bemg, perhaps, aware that they had been 
before observed by Dr. Wollaston : but the novelty is, that each 
fixed star has a peculiar arrangement of the streaks, so that this 
experiment indicates a new modeof distinguishing lights appa- 
rently of precisely the same nature. Dr. Wollaston has noticed 
a still more marked interruption of the spectrum produced by the 
blue light of a candle ; and Dr. Young has observed a similar 
appearance in light transmitted by several kinds of coloured 
glasses. 

XLIV. Brandes on the mean Temperature of the different Times 
of the Year. 

Professor Brandes has computed the mean temperatures for 
intervals of five days, from the Journal of the Royal Society in 
London, for two periods of five years each. He has remarked 
that in London, as well as at Stockholm, there is a temporary 
elevation towards the beginning, and a depression towards the 
middle of February : but a similar variation which he notices in 
March may, perhaps, be partly dependent on the hour at which 
the thermometer was observed. 

iv. July and August. 

L lAttrow on the Right Ascension of the principal Fixed Stars. 
Deduced from all the observations m the first and secondt 
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tolome of Bessel's publication. The places finally obtained 
agree very nearly with a catalogue deduced from a smaller 
number of observations by Bessel himself, which he has lately 
sent over to this country. The most probable error, according to 
Professor Littrow's calculation, nevei* amounts to the hundredth 
of a second of time ; the correction of BesseFs former determi- 
natioD never to i". 

II. An Attempt to determine the most probable Orbit of the 
Comet of 16S0. 

A very elaborate essay, continued to the next Number. The 
author remarks that the whole of Flamsteed and Newton's obser- 
vations may be represented without an error of more than about 
20" of space; and he has rejected those of many other persons, 
which exhibited errors of from 5' to 10'. The period is supposed 
to be 1589,2 Julian years. 

III. Bohnenberger on a Problem in Practical Geometry, 
A convenient mode of finding, upon a plain table, a point from 
which three other pomts subtend given angles. 

V. September and October. 

IV. Continuation of the Essay on the Comet. 

From a very laborious investigation of all the observations, and 
a comparison of their probable values ; the corrected period is 
found 8814 Julian years, the greatest probable limits of its un- 
certamty being 6179 and 14030. The mean error of the obser- 
vations is only half as great on this hypothesis, as upon Halley's, 
of a period of about 575 years ; and as Bessel has observed, the 
very circumstance of the accuracy of the recurrence at three suc- 
cessive periods of 575 years, is of itself an improbability, since 
the planetary perturbations vmst, in general, have altered the 
period firom time to time as much as four or five years. 

V. Sequel of PiazzVs Life, 
Piazzi was born 19th March, 1746. The principal events of 
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hit life are recorded m the Monthly Correspondence for 1810. 
Among the later occurrences, the first that is here mentioiied is 
his being appointed to examine the state of the weights and mea- 
sures of Sicily, and his giving the prefierence to a system of 
binary subdivision, founded on the measures already ^nployed 
at Palermo, in preference to the decimal system of the French. 
His various astronomical discoveries and publicatAons afe » 
universally esteemed as they are elaborate and important ; and 
he has still the happiness of enjoying his faculties \rhoUy miim- 
paired, at the advanced age which he has attained. 

VI. BesseVs Formulas for the computation <f Nutation and 
Aberration, 

The sul]^t of this essay is of great importance to the ouUi- 
vation of the more refined departments of astronomy, and the 
ingenious author has bestowed on it no common share of industry 
and accuracy: but his investigations appear to be somewhat 
unnecessarily complicated, and it will be practicable to introduce 
the only material parts of them into a demonstrataoa conducted 
in a more geometrical and more intelligible form. [See Art. II. 
page 21.] 

VII. Littrow on the Eclipse of the 1th September, 1820. 

Tables showing the path of the shadow in this remarkable 
eclipse, and the times of its beginning and end for all the prin- 
cipal parts of Germany. The author has also given a very con- 
venient formula for finding the apparent time of the beginning 
and end at any o&er place, of which the longitude £. from Paris 
in hours is h, and the latitmde in degrees d ; the beginning, in the 
time of the pftace in question, being 2*,412 + 1 ,304 d — ,03504 d; 
and the end 5**,550 -f 1 ,102 A — ,03999 h ; and die angle made, 
at the begmning of the eclipse, by Ihe line joining the centres 
widi the rertical Hne, being 52°,359 + 28,463 h. Thus, for 
Greenwich we have A = — ,1555, d = 51,478, and the begin- 
ning 24'^, the end 3*'.19'| ; the Nautical Almanac giving 24'|^, 
and 3M6'i, respectively. For Paris, A = 0, rf = 48,837, and 
^ begimnig is at 42', the end 2^^M'^ ; while the Ckmnamasice 
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des Tern kas 47' and 3\35' : these differences rather exceeding 
^e littits of inaccuracy assigned by the sntiior to his fomula. 

VIII. Oeocentric Places of Pallas, by Dirksen. 

Up to Jane, 1820. The next opposition will 1820, Jan. 6, 
20^ . 16' . 4r, mean time of Oottingen; longitude 106® . 0'.16",2, 
geocentric latitude 54® . ^8' . 33%2 S. 

IX. Extracts of Letters from Hie Chevalier Burg. 

Obsenrattons «f #ie oppositions of the Georgian planet, ahd 
of Jupiter ; a calculation of the eclipse of 1820, for Vienna and 
Gratz, agreeing widun two or three miautee oidy with Littrow*s 
table. Tbe second letter is daled 5th Feb. 1819, and relates to 
soine oomets, and (d an opposition of Vesta, difiering irfntt 
Dsnssy's tables only 23'' in heiioceatric lon^ude, and 18'' in 
lUtitnAe ; there are also %f!fKi<^ oppositions of the o^ier planets. 

X, Extriiot of a Letter from Professor Schunujbcher. 

Helating to Vesta, and to some geographical observations. 

S. B. L. 



Akt. VII. On the Mammoth, or Fossil Elephant, found in 
the Ice, at the Mouth of the River Lena, in Siberia. From 
the Fifth Volume of the Memoirs of the Imperial Academy 
of Sciences of St. Petersburg. 

>(^B IbUoviBf paf^ sre ^mslatted and abrideed kom a p^per hy Dr. 
Tiletios in tbe Memoirs of tbe Petjrsburc Academy, and the figure of 
tbe skeleton is faitbfnUy copied, but of a reduced sixe, from tbe large 
plate wbicb accompanies it. 

Tbe term '^'Mammotb, or Fossil Elepbaut" bas been made use of witb 
a view to correct a common mistake in tbe application oT tbe word 
Jffammoth, wbicb is in England frequently given to tbe Mastodon 
ofCuvier, tbe animal of wbicb tbe remains are cbielty found on tbe 
banks of tbe Ohio and in otber parts of America. The Siberians bave 
long applied tbe name of *^ Mammoth** to tbe elephant wbote bones are 
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rtty abundant in that country, and in many otlitr parts of the Wolld^ 
and it is so used by writers on the Continent These remains, whcreref 
found, beloni^ to a species of elephant different from the two now 
liring on the globe, and which is called by Cuvier ** the.Fossil Ele- 
phant:" but the propriety of applying the term fottU to the subject of 
the following memoir may perhaps be doubted ; lor although it is of the 
same species, it was not found beneath the surface of the earth, but in 
ice, and retained ito flesh and all its softer parts in a state of perlect 
freshness. 
A yeiy complete dissertation on the fossil and liring elephants, by M. 
Cuvier, is inserted in the eighth Tolume of the Jnnaiei du Mmsham 
d'HisUnre NatweUe, and has been re-publiahed in his JUdureket mr ks 
Otaemena fottUes de Quadrupidei,^ 

According to several writers, the term Mammoth is of 
Tartar origin, and is derived from mama, which signifies the 
earth*, and the natives of Siberia give the name of '^ bones of 
the Mkmmoth'' to the remains of elephants which are found 
in great abundance m that country, believing that the Mammoth 
is an animal which lives underground at the present time. 

The Mammoth, or elephant's bones and tusks, are found 
throughout Russia, and more particularly in Eastern Siberia and ' 
the Arctic marshes. The tusks are found in great quantities, 
and are collected for the sake of profit, being sold to the turners 
in the place of the living ivory of Africa and the warmer parts 
of Asia, to which it is not at all inferior. 

Almost the whole of the ivory-turners' work made in Rossia 
is from the Siberian fossil ivory, and sometimes the tusks, 
having hitherto always been found in abundance, are exported 
rom thence, being less in price than the recent Although, for 
a long series of years, very many thousands have been annually 
obtained, yet they are still collected every year in great numbers 
on the banks of the larger rivers of the Russian empire, and 
more particularly those of further Siberia, They abound most 
of all in the Laichovian Isles and on the shores of the Frozen Sea. 

• According to others, it iS derired from behemoth, mentioned inthe book 
of Job; or mehemolh, tui epithet which the Arabs commonly add to the 
word Elephant, to designate on« which is veiy large. See Cmvier, Aim, dm 
Mm, vol. 8, p. 45. 
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In digging wells or foundations for buildings there are every 
where discovered the entire skeletons of elq>hants, which are 
very well preserved in the frozen soil of that country. The in- 
stances of these bones being found m the above-mentioned 
regions, and their great numbers, are so frequently stated by 
Russian travellers, that it may be fairly contended that the number 
of elephants now living on the globe is greatly inferior to the 
number of those whose bones are rematmng in.Sibeiia. 

It is partionlarly to be noticed, that in every dimate and under 
every latitude, from die range of mountains dividing Asia, to 
the frozen shores of the North%m Ocean, Siberia abounds with 
Mammoth bones. The best fossil ivory is found in the countries 
near to the Arctic circle, and m the most eastern regions, which 
are much colder than the parts of Europe under the same lati- 
tude, and where the soil in their very short summer is thawed 
only at the surface, l^d in some years not at all. 

I recommend those of my readers who wish for more detailed 
accounts of the skeletons of elephants and other large animals, 
such as the gigantic buffalo and rhinoceros found in different 
parts of Siberia, and particularly of the immense quantity of 
their bones, to consult the dissertations of the celebrated Pallas 
in the " Nona Cammentaria Petropolitana:* They are en- 
titled " De. Ossibus SiberisB Fossilibus," and " De Reliquiis 
ammalium exoticorum per Asiam borealem repertis. 

In the year 1805, when the Russian expedition under Kru- 
senstem returned for the third time to Kainschatka, Patapof, 
master of a Russian ship bringing victualling stores from Ok- 
hotsk, related that he had lately seen a Mammoth elephant dug 
up on the shores of the Frozen Ocean, clothed with a hairy skin ; 
and shewed in confirmation of the fact, some hair three or four 
inches long of a reddish black colour, a little thicker than horse- 
hair, which he had taken from the skin of the animal : this he gave 
to me, and I sent it to Profefesor Blumenbach. No further 
knowledge has been obtained on this subject, and unfortunately 
Patapof was not employed by any of our Societies to return to 
Siberia. Thus has this curious fact been consigned to oblivion ; 
aor should we now possess any information respecting the car- 
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case of the Mammoth, which forms more particularly the subject 
of this memoir, if the rumour of its discovery had not reached Mr. 
Adams, a man of great ardour in pursuit of science, who under- 
took the labour of a journey to these frozen regions, and of pre- 
paring these gigantic remains and transporting them to a great 
distance. 

The preservation of the flesh of the mammoth through a 
lox^ series of ages, is not to be wondered at, when we recollect 
the constant cold and frost of the climate in which it was found. 
It is a common practice to preserve meat and berries through 
the winter by freeang them, and to send fish, and all other 
provisions, annually at that period, from the most ronote of 
the northern provinces, to St Petersburg and other parts of 
the empire. 

The following interesting account is given by Gmelin, of the 
depth to which the ground is thawed in summer. (Flora Si- 
herioBy Pref. xlvii.) " At Jakutsk, on the 8th of June, I or- 
dered the ground to be dug in an elevated field, as deep as it 
was thawed. The mould extended to the depth of eleven 
bches; underneath it was sand, which was soft to the depth of 
two feet and a half, when it became harder; and after digging 
half a foot lower, it was very hard, and scarcely yielded to the 
spade, so that the ground was thawed scarcely four feet I 
directed the same experiment to be tried at a lower spot not far 
distant The mould was ten inches deep, the soft sand two feet 
four inches, but below this every thing was frozen quite hai;d. 
Moreover, various berries, which the Jakutski consider as de- 
licacies, may be preserved in caves in the same state, that is, 
continually frozen, although the caves are scarcely the depth of 

six f^et" 

I shall now proceed to the account which Mr. Adams has 
published of his joumex to the Icy Sea, and to the place where 
the carcase of the Mammo^i, whone skeleton is now to be s^n 
ittour mvseun, was ftwnA lying on^he sand and ice. It vrm 
first published in the Jovmat du Nord, printed at St PcCew* 
burg, in 1807, under the title of Relation ahrt^i d*un Voyaged 
la Mer Oladaky et Dicouverte des testes d*un Mammouth^ and 

H2 



Digitized by LjOOQ IC 



100 On the Mammoth, 

afterwards in some German ephemerides ; but as they are now 
Bcarce, I shall cite his own words. 

* I should reproach myself if I longer delayed the publica- 
tion of a zoological discovery, which is highly interesting in its 
detail, since it makes us acquainted with a species of animal, 
whose existence was a aubject of dispute among our best in- 
formed naturalists. 

' I was told at Jakutsk by the merchant PopoflT, chief of 
the body of merchants of that town, that there had been dis- 
covered on the shores of the Frozen Ocean, near the mouth of 
the river Lena, an animal of extraordinary magnitude. The 
flesh, the skm, and the hair, were in a state of preservation, 
and it was supposed that the fossil production known under 
the name of Mammoth's horns, must have belonged to an ani- 
mal of this species. Mr. Popoff, had at the same time the 
kindness to present me with a drawing and description of this 
animal, and I thought it right to send them both to the Presi- 
dent of the Academy of Petersburg*. The news of this inte- 
resting discovery determined me to hs^ten the journey which I 
had in contemplation for the purpose of visiting the shores of 
the Lena as far as the Frozen Ocean ; wishing to preserve these 
precious remains, which might otherwise be lost. My stay at 
Jakutsk consequently did not last many days ; I set off on the 
7th of June, 1806, furnished with some necessary letters, of 
which part were for the agents of government and the merchants, 
whose assistance I thought would be useful in my researches. 
On the 16th of June I arrived at the little town of Schigansk, 
and towards the end of this same month I was .at Kuma- 
Surka; from thence I made a particular excursion, of which the 
Mammoth was the object, and I will now relate what my journal 
contains on that subject f. 

* TUesios says these are both presemed in the academy, but describes 
the drawing as ▼eiybad, icpraMntinK a pif rasher than an ekyhant, with 
red hair on the back. He says that the description was q^oite worthy off 
the drawiof^. 

X Some parts of this account, not immediately letetiop to the object iu 
view, are liere omitted.^ 
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* The contrary winds which had prevailed daring the whole 
summer, delayed my departure from Kuma: this place was 
then inhaUted by forty or fifty TunguSian families, who were ge- 
nerally employed in fishing, Sfc, 

' The wind having at length changed, I determined to pur- 
sue my journey, and passed my rein-deer across the river. The 
next day at sun-rise I set off, accompanied by the Tungusian 
chief Ossip Schumachof, the merchant of KumarSurka, Bell- 
koff, my hunter, three Kossaks, and ten Tungusians^ The 
Tungusian chief was the person who had first discovered the 
Mammoth, and who was proprietor of the territory through 
which our route lay. The merchant of Kuma-Surka had passed 
almost all his life on the shores of the Frozen Sea ; his zeal and 
die advice he gave me have the strongest claim to my gfatitude^ 
and I even owe to him the preservation of my life in a moment 
of danger. 

' We passed in our way over high steep mountains, valleys 
which followed the course of small brooks, and dry and wild 
plains, where not a shrub was to be seen. After two days' tra- 
velling we arrived at the shores of the Frozen Ocean. The 
Tungusians called it Angardam, or Terra Firma. To reach the 
Mammoth we were obliged to traverse a peninsula, called 
Byschofskoy-Mys or Tamut This peninuila, which stretches 
into a spacious gulf, is on the right of the mouth of the Lena, 
and extends, as I was informed, from south-east to north-west, 
for the length of 80 wecsts, (about 53 miles.) The name is 
probid>ly derived from two points like horns, which are at the*" 
northern end of the promontory. The point on the left, which 
the Russians more especially call Byschofskoy-Mys, on account 
of its greater extent, forms three large gulfs, where are some 
Jakutsk settlements : the opposite point, called Manstai, on ac- 
count of the great quantity of floating wood found on its shore, 
is of half the size; the bank is lower, and this canton is com- 
pletely inhabited. The distance from one point to the other is 
reckoned at 45 wersts (30 miles.) Hills form the more elevated 
part of the peninsula of Tamut The rest is occupied by lakes> 
and all the low lands are marshy, ^c. 
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* Thep^nhitala, of which we hkine jutt wfcksn^ is tananow in 
•otne plftoes that the tea is seen on both sides. The reis^deo' 
migrate every year regularly, abandomng these places to proceed 
by the frozen sea towards Borchaya and Ny^ansk, and for this 
piffpose they assemble in large troops towards the autumn*. 
To follow the diase of these animal^ with greater success, the 
Tongusians hare divided all the country of this peninsula mto 
departments separated by paling. They alarm the rein-deer by 
loud cries, and by dogs which pursue them. The rein-deer 
frightened by this noise run into the enclosures of the palings, 
where they are easily taken ; all those which try to escape on 
the ioe are shot by the hunters. 

' The third day of our journey we pitched our tents at some 
hundred paces distant from the Mammoth, on a l^ called 
Kembisaga-Shaeta.' 

Schumachof related to me nearly in these terms the history of 
the discovery of the Mammoth. 

^ The Tungu8ii|ns, who are a wandering people, remain but a 
little time in the same place. Those who live in the forests often 
take ten years or more to travel over the vast regions between 
the mountains; during this time they do not once return to their 
habitations. Each family lives isolated, and knows no other 
society. If, during the course of several years, two friends meet 
by chance, they then communicate to each other their adventures, 
their diffisrent successes in hunting, and the number of skins they 
have obtained. After having passed some days together, and 
consumed the f(sw provisions they had, they separate cheerfully, 
carT3fing each odier^s compliments to their acquaintance, and 
trusting to Providence for another meeting. The Tungusians 
inhabiting the coast differ from the former in having more re- 
gular and fixed habitations, and in collecting together at certain 
seasons for fishing and hunting. Daring winter they inhabit 
cottages built side by side, so that they form villages. 

' It is to one of these annual trips diat we owe the <Bscovery 
of the Mammoth. Towards the end of the month of August, 



• Sttuet Bttchrtihmg der BUlingschen JUise, p. 130. 
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when the fithtng season in the Lena is over, Schumacliof gene- 
rally goes with his brothers to the peninsula of Tanrat, wher^ ^ 
they employ themselves in hunting, and where the freiAi fish of 
the sea oier them a wholesome and agreeable food. In 1799 
be hlul coBStmcted for his wifo some cabins on the banks of the 
lake Oncoul, and had embarked to seek along the coasts for 
Mammodi horns. One day he perceived among the blocks of 
ice a shapeless mass, not at aH resemblbg the large pieces of 
floating wood which are commonly found there. To observe it 
nearer, be landed, c&nbed up a rock, and examined this new 
object mi aU sides, but without bemg able to discover what 
it was. 

* Hie following year (1800), he found the carease of a walrus, 
(Trichecm Rosmarus,) He perceived, at the same time, that the 
mass he had before seen was more disengaged from the blocks 
of ice, and had two projecting parts, but was still unable to make 
out its nature. Towards the end of the following summer (1801) 
the entire side of the animal and one of hb tusks, were quite 
iree from tiie ice. On his return to the borders of the lake 
Oncoul, he communicated this extraordinary discovery to hB 
wife and some of his friends ; but the way in which they consi- 
dered the matter filled him with grief. The old men related on 
^e occasion their having heard their fathers say, that a similar 
monster had been formerly seen in the same peninsula, and that 
all the family of the person who discovered it had died soon 
afterwards. The Mammoth was, in consequence, unanimously 
considered as an augury of future calamity, and the Tungusian 
chief was so much alarmed that he fell seriously ill ; but becoming 
convalescent, his first idea was the profit which he might obtain 
by selling the tusks of the animal, which were of extraordinary 
size and beauty. He ordered that the place where die Mammoth 
was found should be caref^y concealed, and that strangers 
should, under different pretexts, be diverted from it, at the same 
time charging trust-worthy people to watch that the treasure was ' 
not carried offl 

*• But the summer of 1802, which was less warm and more 
windy than common^ caused the Mammoth to remain buried io 
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the ice, which had scaroely melted at all. At length, towanb 
the end of the fifth year, (1803), the ardent wishes of Schema- 
chof were happily accomplished; for the part of the ice be- 
tween the earth and the Mammoth having melted more rapidly 
than the rest, the plane of its support became inclined, and this 
enormous mass fell by its own weight on a bank of sand. Of 
this, two Tungusians, who accompanied me, were witnesses. 

* In the montkof March, 1804, Schumachof came to his Mam- 
moth, and having cut off his horns (the tusks) he exchanged them 
with the meichant Bultunof for gooda of the value of 50 rubles. 
At this time a drawing was made of the animid, but very incor- 
rect*, for it gave him pomted ears, very small eyes, horses' hooft, 
and bristles all along the back, so that it represented something 
between a pig and an elephant 

' Two years afterwards, or the seventh after the discovery^ of 
the Mammoth, I fortunately traversed these distant and desert 
regions, and I congratulate myself in being able to |Hrove a fact 
which ^>pears so improbable. I found the Mammoth still in the 
same place, but altogether mutilated. The prejudices being dis- 
sipated, because the Tungusian chief had recovered his health, 
there was no obstacle to prevent approach to the carcase of the 
Mammoth ; the proprietor was content with his profit from the 
tusks, and the Jakutski of the neighbourhood had cut off the 
flesh, with which they fed their dogs during the scarcity. Wild 
beasts, such as white bears, wolves, wolverenes, and foxes, also 
fe4 upon it, and the traces of their footsteps were seen around. 
The skeleton, almost entirely cleared of its flesh, remained whol^^ 
with the exception of one fore-legf. Tlie spine from the head to 
the OS coccygisi, one scapula ; the basin, and the other three 
extremities, were still held together by the ligaments, and by 
parts of the skin. The head was covered with a dry skin ; one 
of the ears, well preserved §, was furnished with a tuft of hairs. 

* This is the drawing before mentioDed, page 100, note. 
f This hat been restored in plaster of Pftris firom the other side. 
X This is an error, as of 28 or 30 candal vexUbrm, only 8 are remaining. 
f The ears are not well presenred, but may, perhaps, have suffered in so 
iMg a carriage. 
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* AU these ports have necessarily been iiyared in transporting 
them a distance of 11,000 wersto (7,330 miles.) Yet the eyes 
hare been preserved, and the pupil of the left eye can still be ' 
distinguished*. The point of the lower lip had been gnawed, 
and the upper one having been destroyed, the teeth could be 
perceived. The brain was still in the cranium, but appeared 
dried up. 

' Tlie parts least injured are one fore foot and one hind fbot ; 
they are covered with sldn, and have still the sole attached. 
According to the assertion of the Tungusian chief, the animal 
was so fat and well fed that its belly hung down below the 
joints of the knees. This Manmioth was a male, with a long 
mane on the neck, but without tail or proboscis f. The skin, 
of which I possess three-fourths, is of a dark grey colour, co- 
vered with a reddish wool and black hairs. The dampness of 
the spot where the animal had lain so long, ha4 in some de^ 
gree destroved the hair. The entire carcase, of which I col- 
lected the bones on the spot, is four archines (9 ft 4 in.) high, 
and seven archines (16 ft 4 in.) long from the point of the nose 
to the end of the tsdl, without including the tusks, which are a 
toise and a half t in length; the two together weighed 360 lbs. 
avoirdupois; the head alone, without the tusks, weighs 11 
poods and a half (414 lbs. avoirdupois.) 

' The principal object of my tare was to separate the bones, 
to arrange them, and put them up safely, which was done with 
particular attention. I had the satisfaction to find the other 
scapula, which had remamed not far off. I next detached the 
skin of the side on which the animal had lain, which was well 
preserved. This skin was of such extraordinary weight that 
ten persons found great difficulty in transporting it to the shore. 
After this I dug the ground in different places to ascertain 

* A dried substance is visible, but it Is not certain wbetber it is tbe pupil 
of tbe eye. 

t Tbe places of tbe insertion of tbe muscles of tbe proboscis are visible 
on tbe skull, it was probably devoured as wdl as tbe end of tbe tail. , 

{ 9 ft. 6 in., measuring along the curve. The distance from tbe base of 
ibe loot of tbe tusk to tbe point is 3 ft« 7 in* 
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whether any of its bones were buried, but pnncipally to collect 
all the hairs * which the white bears had trod into the ground 
while devouring the flesh. Although this was difficult from the 
want of proper instruments, I succeeded in collecting more 
than a poud (36 pounds) of hair. In a few days the work was 
completed, and I found myself in possession of a treasure 
which amply recompensed me for the fatigues and dangers of 
the journey, and the considerable expenses of the enterprise. 

* The place where I found the Mammoth is about 60 paces 
distant from the shore, and nearly 100 paces from the escarp- 
ment of the ice from which it had fiedlen. Hus escarpment 
occupies exactly the middle between the two points of the pe- 
ninsula, and is three wersts long, (two miles), and in the place 
where the Mammoth was found, this rock has a perpendicular 
elevation of 30 or 40 toises. Its substance is a clear pure ice ; 
it inclines towards the sea ; its top is covered with a layer of 
moss and friable earth, half an archine (14 inches) in thick- 
ness. During the heat of die month of July a part of this crust 
is melted, but the rest remams frozen. Curiosity induced me 
to ascend two other hills at some distance from the sea; they 
were of the same substance and less covered with moss. In 
various places were seen enormous pieces of wood of all the 
kinds produced in Siberia ; and also Mammoths' horns m great 
numbers appeared between the hollows of the rocks; they 
all were of astonishing freshness. 

* How all these things could become collected there, b a 
question as curious as it is difficult to resolve^ The inhabi- 
tants of the coast call this kind of wood adamschinay and dis- 
tinguish it from the floating pieces of wood which are brought 
down by the large rivers to the ocean, and collect in masses on 
the shores of the frozen sea. The latter are called noachina. I 
have seen, when the ice melts, large lumps of earth detached 
ttom the hills, mix with the water, and form thick muddy tor- 
rents, which roll slowly towards the sea. This earth forms 
wedges which fill up the spaces between the blocks of ice. 

* On the arriral of the skin at Petersbuf; ti wm totally dtvoid of hair. 
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< The etcarpment of ice was 35 to 40 toises high; and, ac- 
cording to the Import of tiie Tungatiaiit, the animal was, 
when they first saw it, seven toiies below the surfiAce of the 
ice, 4t?. 

' On arriving with the Mammoth at Borchaya, our first care 
was to separate the remaining flesh and ligaments from the 
bones, which were then packed np. When I arrived at Ja^ 
kotsk, I had the good fortnne to re-purchase thetu^, and 
from thence expedited the whole to St Petersburg/ 

The skeleton is now put up in the museum of the academy, 
and the skin still remains attached to the head and the feet 

The Mammoth is described by M. Cuvier as a different species 
from either of the two elephants living at the present day, the 
African or the Indian. It is distinguished from them by the 
teeth, and by the size of the tusks, which are from ten to 
fifteen feet long, much curved, and have a spiral turn outwards. 
The alveoli of the tusks are also larger, and are produced 
further. The neck is shorter, the spinal processes larger, all 
the bones of the skeleton are stronger, and the scabrous sur- 
faces for the insertion of the muscles more prominent than in 
the other species. The skin being covered with thick hair, in- 
duces M. Cuvier to consider that it was the inhabitant of a cold 
region. The form of the head is also different from that of the 
living species, as well as the arrangement of the lines of the 
enamel of the teeth : but for these and other particulars, see 
the Memoirs of M. Cuvier in the AnnaietdM MuiSum tTHisUnre 
Naturelle, 

The Mammoth more nearly resembles the Indian than the 
African species of elephant 



* A part of the skin and some of the hair of this animal was 
sent by Mr. Adams to Sir Joseph Banks, idio presented them 
to the Museum of the Royal College of Surgeons. The hair is 
entirely separated from the skin, excepting in one very small 
part, where it still remains firmly attached. It consists of two 
sorts, common hair and bristles, and of each there are several 
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varieties, difiering in length and thickness. That remaining 
fixed on the skin is of the colour of the camel, an inch and an 
half long, very thick set, and curled in locks* It is interspersed 
with a few bristles, about three mches long, of a dark reddish 
colour. 

Among the separate parcels of hair are some rather redder 
than the short hair just mentioned, about four indies long, 
and s<Mne bristles nearly black, much thicker than horse-hair, 
and from 12 to 18 inches long. 

The skin when first brought to the museum was offensiTe. 
It is now quite dry and hard, and where most compact is half 
an inch thick. Its colour is the dull black of the living ele^ 
phants. 



Art. VIII. On the Figure of the Earth. By M. de Laplace. 

The multiplied experiments made with the pendulum have 
shewn that the increase of gravity follows a very regular pro- 
gression, and that it is very nearly as the square of the sine of the 
latitude. This force being the result of the attractions of all the 
terrestrial molecules, observations of it, compared with the theory 
of the attraction of spheroids, offer the only means which can 
enable us to penetrate into the internal constitution of the earth. 
The result is, that this planet is formed of strata, of which the 
density increases from the surfeu^ to the centre, and which are 
arranged regularly round that point I have published, at the 
end of the Omnaissances des Terns for 1821, the following Theo- 
rem, which I have demonstrated in the second volume of the 
Nouveaux Mhmrires de VAcadhnie des Sciences. 

** If the length of the seconds pendulum at the equator be 
taken as unity, and if to the length of this pendulum, observed 
at any point on the surfoce of the terrestrial spheroid, be added, 
half the height of this point above the level of the ocean, divided 
by half the polar axiSy'^a height which is given by barometrical 
observation, the increase of this length, thus corrected, will be, 
on the hypothesis of a constant density below a small depth, 
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equal to die product of the square of the sine of the latitude by 
five iburths of the ratio of the centrifugal force to the gravity at 
the equator, or by 43 ten-thousandths.** 

This theorem is generally true, whatever may be the density 
of the sea, and the manner in which it covers the earth. 

Experiments with the pendulum made in the two hemispheres, 
.agree in giving to the square of the sine of the latitude, a co- 
efficient somewhat larger, and nearly equal to 54 ten-thousandths. 
It is therefore well proved by these experiments that the earth is 
not homogeneous in the interior, and that the density of the strata 
increases from the circumference to the centre. 

But the earth, though heterogeneous in a mathematical sense, 
may still be chemically homogeneous, if the increase of density of 
its strata is caused only by the additional pressure they suffer 
as they approach towards the centre. It is easy to conceive that 
the immense weight of the superior strata may considerably 
increase their density, diough they may not be fluid ; for it is 
known that solid bodies are compressed by their own weight 
The law of the densities which result from tiiese compressions 
being unknown, we cannot tell how far the density of the terres- 
trial strata may be dius increased. Tlie pressure and the heat 
which we can produce are very small, compared to those which 
exist at the surface, and in the interior of the sun and stars. It 
is even impossible for us to have an idea of the effect of these 
forces, united in those inmiense bodies. Every thing tends to 
make us believe that they have existed at one time in a high 
degree on the earth, and that the phenomena which they have oc- 
casioned, modified by thdr successive diminution, form the pre- 
sent state of the suHIeu^ of our globe ; a state which is nothmg 
more than the element of a ctirve, of which time is the abscissa, 
and of which the ordinates will represent the dianges that 
this turfoce has suffered without ceasing. We are far from 
knowing the nature of this curve, and we cannot therefore ascend 
with certainty to the origin of what we observe on the earth ; 
and if, to satisfy the imaginatibn, always troubled by ignorance 
of thie cause of the phencHnena which interest us, a few conjec- 
tures are ventured, it b wise not to offer diem except with ex- 
treme cantton 
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The density of a gas b proportioDal to its comi»«saioii, wfaeo 
the temperature remains the same. This law idiich is foond 
true within those limits of density, where we .have been able to 
prove ity evidently cannot apply to liquids and solids, of which 
the density is very great, compared to that of gas, ¥^en the 
pressure is very small, or even nothing. It is natural to sup- 
pose that diese bodies resist compression the more they are 
compressed; so that the ratio of the differential of the pressure 
to that of the density, instead of being constant, as with gases, 
increases with the density. The most simple function which 
can represent the ratio, is the first power of the density, multi- 
plied by a constant quantity. It is this which I have adopted, 
because it unites to the advantage of r^ttesenting in the simplest 
manner what we know of the compression of liquids and solids, 
a fjM^ility of calculation in researches on the figure of the earth. 
Until now, mathematicians have not included in this researdi the 
effect resulting from the compression oi the strata. Dr. Young 
has called their attention to this object, by the ingenious remark, 
which may be thus stated, the increase of density of the strata of 
the terrestrial spheroid. I have supposed that some interest may 
be excited by the following analysis, from which it aj^^ears that 
it is possible to e^lain all the known phenomena depending on 
the law of the density of these strata. These phenomena are the 
variatton of the degrees of the meridian, and of gravity, the 
preoession of the equinoxes, the nutation of the terrestrial axis, 
the inequalities which the flattening of the earth produces in the 
motion of the moon, and lastly, the ratio of the mean density of 
the earth to that of water, which Cavendish has fixed by an ad- 
mirable experiMient at five and a half* In proceeding firom tb^ 
law already announced of the compression of liquids and solidfi, 
I find that, if the earth be supposed to be formed.of a substance 
chemically homogeneous, of which the density is 2^ that of 
common water^ and which compressed by a vertical column (^ it^ 
pwn substance, equal to the miUianth part of half the polar axis, 
tdll augment in d«Mity 6.5345 milliontbs of its first density, it 
wiU account fc^ aU the phenomena. The existence of such a 
body is very admissiUft, and there are appaieiUly such on the 
surfiu^e of the earth. 
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If the earth were entirely formed of water^ and if it b^ sup- 
posed in conformity with the experiments of Canton, that the 
density of water, at the temperature of ten degrees {50o. Fahr.) 
and compressed by a column of water 10 metres (32.81925 ft) 
in height increases by 44 millionths, the flattening of the earth 
would be 1^; the coefficient of the square of the sine of the lar 
titude in the expression of the length of the second's pendulmn 
would be 59 ten-thousandths, and the mean density of the earth 
would be nine times that of water. These results differ from ob- 
servations by more than the errors to which they are liable. 

I have supposed the temperature uniform throughout the whole 
extent of the terrestrial spheroid ; but it is very possible that the 
heat is greater towards the centre, and that would be the case 
if the earth, originally highly heated, were continually cooling. 
The ignorance in which we are with respect to the internal con- 
stitution of this planet, prevents us from calculatii^ the law by 
which the heat decreases, and the resulting diminution in the mean 
temperature of climates ; but we can prove that this diminution 
is insensible for the last 2,000 years. 

Suppose a space of a constant temperature, containing a sphere 
having a rotatory motion ; and, suppose that after a long time 
the temperature of the space diminishes one degree ; the sphere 
will finally take this new temperature ; its mass will not 
be at all altered, but its dimensions will diminish by a quan- 
tity which I will suppose to be a hundred thousandth, a diminu- 
tion which is nearly that of glass. In consequence of the prin- 
ciple of areas, the sum of the areas which each molecule of the 
sphere will describe round its axis of rotation will be the same 
in a given time, as before. It is easy to conclude from this, that 
the angular velocity of rotation will be augmented by a fifty 
thousandth. So that, supposing the time of a rotation to be one 
day, or a hundred thousand decimal seconds, it will be dimi- 
nished two seconds by the diminution of a d^ee in the tem- 
perature of the space. If we extend this consequence to the 
earth,, and also consider that the duration of the day has not 
varied since the time of Hipparchus, by the hundredth of a se- 
cond, as I have shewn by the comparison of observations with the 
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theory of the secular equation of the moon, we shall conclude, 
that since that time, the variation of the internal heat of the earth 
is insensible. It is true that the dilatation, the specific heat,, 
the degree of permeability by heat, and the density of the va- 
rious strata of the earth being unknown, may cause a sensible 
difference between the results relative to the earth, and those 
itf the sphere we have supposed ; according to which the dimi- 
nution of the hundredth of a second, in the length of the day, 
would correspond to a diminution of two hundredths of a degree 
of temperature. But this difference could never extend from two 
hundredths of a degree, to the tenth; the loss of terrestrial heat 
corresponding to the diminution of a hundredth of a second in 
the length of the day. We may observe, even that the di 
minution of the hundredth of a degree, near the surfiace, sup- 
poses a much greater one in the internal strata ; for it is known 
that ultimately the temperature of all the strata diminishes in the 
same geometric progression, so that the diminution of a degree 
near the surface, corresponds to a much greater dimmution in the 
strata, nearer to the centre. The dimensions of the earth, there- 
fore, and its inertial momentum would diminish more than in the 
case of the sphere we have supposed. Hence it follows, that if, 
in the course of time, changes are observed in the mean height 
of the thermometer placed at the bottom of the observatory 
caves, it must be attributed not to a variation in the mean tem- 
perature of the earth, but to change in the climate of Paris, of 
whidi the temperature may vary, with many accidental causes. 
It is remarkable that the discovery of the true cause of the se- 
cular equation of the moon, should at the same time make 
known to us the invariability of the length of the day, and of the 
mean temperature of the earth since the time of the most ancient 
observations. 

l^is last phenomenon induces us to suppose that the earth 
has arrived at that permanent temperature, which accords with 
its position m space, and its relation to the sun. It is found by 
analysis,, that whatever the specific heat, the permeability by 
heat, and the density of the strata of the terrestial spheroid, 
the increase of the heat, at a depA very small^ compared to the 
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fiBidius of that spheroid, ia equal to the product of that depth, by 
the elevation of the temperature of the surfieu^ of the earth, above 
the Btatfe of which I have just spoken, and by a factor indepen- 
dent of the dimensions of the earth, and which depends only on the 
qualities of its first stratum rdative to heat From what we 
know of these qualities we find that if this elevation was many 
degrees, the increase of heat would be very sensible at depths to 
which we have penetrated and where nevertheless it has not 
been observed. 

Notthy the Editor Qf the Annates de ChvmeySff:. 

We have thought that our readers would not be displeased to 
meet here with some details of the method by which M. de 
Laplace^ has established the invariability of the duration of the 
day. 

A mean solar day, is equal to the time occupied by one revolu- 
tion of the earth on its own axis^ increased by the mean apparent 
motion of the sun, in the same intervaL Theory has proved 
that the mean apparent motion of the sun, like that of all the 
planets, is constant; the duration of a solar day, therefore 
can oidy vary by a change in the velocity of the rotation of the 
earthk 

The time in which the moOn returns to the same position, re- 
lative to the sun, its conjunction for instance, is called a lunar 
month. This interval is evidently independent of the velocity 
of the earth's rotation. Our globe might even cease to turn on its 
centre, ^dthout the moon's advancement m its orbit sufier- 
ing any alteration. , From hence results a very simple method 
of discovering if the durati(m of the solar day has changed. 

Suppose that at present, the duration of a lunar month be as- 
certained by direct observation ; that is, how many days, and 
fhictions of day, the moon occupies in returning to its conjunc- 
tion with the sun. It is evident that on repeating this observa- 
tion at another time, a different result will be found, if the length 
of the day has changed, if at the same time, the velocity of the 
moon has not changed. The month will appear longer, if the 
length of the day has diminished; and on the contrary, shorter, 

Vol. VIII. 1 
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if the dji.y baa increased. ^ The oonstancy of the lunar month will 
indicate the Invariability of the day. 

All observations combine to prove that from the time of the 
Chaldeans, to our own days, the duration of the lunar month 
has been gradually diminishing. It follows, therefore, from 
what has been stated^ either that the velocity of the moon has m- 
creased, or that the solar day has Icaigthened. But M. de Li4[>lace 
has discovered by theory, that there is in the motion of the 
moon, an inequality known by the name of secular e^iuatum^ 
which depends on the variation of the excentricity of the earth's 
orbit, and of which the value in each century may be de- 
duced from the change of this exoentricity. By the assistance 
of this equation, the increase of velocity above noticed is per- 
fectly accounted for. There is, therefore, no reason to suppose 
that the duration of the day is not sensibly constant 

Let us admit {of a moment, with M. de Laplace, that this dura- 
tion, suipasses at present that of the time of Hippardius, by the 
hundredth of a decimal second. The duration of a century now, 
or of 36,525 solar days, would b6 longer than the duraticm of a 
c9ntury 2,000 years ago, (Hipparchus lived about 120 years before 
our era), by 365.''25. In this interval of time, the moon describes 
an arc of 5d4"«6; this quantity, therefore, expresses the difference 
between two arcs traversed by the moon in a century now, and 
^ m one of the time of Hipparchus ; but as these arcs, determined 
by observation and corrected by the secular equation, do not 
differ by a quantity so large, we may ccmclude that in this long 
interval the duration of the day has not varied by the hundredth 
of a second. 

Aimaks de C^imie, xi. p. 31. 



Abt. IX. On the Preparatum of OxygemUed Water. By 
M. Thenard. 

The preparation of oxygenated water requires certain precau- 
tions, without which success will only be partial. That none 
may be omitted, I shall des.cribe the process in the most minute 
manner. 
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1. Nitrs^ of barytes should first be obtained perfectly pure, 
and, aii^Te all, free from iron and manganese. The most certain 
mean of procuring it is to dissolve the nitrate in water, to add 
to the solution a smaD excess of barytes water, to fflter and 
crystallize. 

2. The pure nitn^ is to be decomposed by heat. Thisought 
not to be done in a common earthen-ware retort, because it con- 
tams too much of tiie oxides of iron and mangttDese, but in a 
perfectly white porcelain retort Four or frre pocmds of nitrate 
of barytes may be decomposed at once, and the procees wiU re- 
quire about three hours. The barytee Aus obtained, wiA con- 
tain a considerable quantity of silex and alumioe, but it w31 
have only very minute traeeB of manganese and iron, a drcum- 
stance of essential nnportEmoe. 

3. The barytes, divided by a kjaife into pieces as large as the 
end of the thumb, should then be placed in a luted tube of glass. 
This tube Should be long, and laa^ enough to contain from one 
kilogramme to \\ kilogrammes, (from 21b8. 4oz. to SIbs. 6oz. 
nearly). It is to be surrounded with fire, and heatJed to dull 
redness, and then a current of dry oxygen gas is to be passed 
through it However rapid the current, the gas is completely 
absorbed ; so that when it passes by the smalF tube which oug^t 
to terminate the larger one, it may be concluded that the deut- 
oxide of barium is finished. It is, however, well to continue the 
current for seven or eight mmutes more. Then the tube being 
nearly cold, the deut-oxide, which is of a light gray colour, is 
taken out, and preserved in stoppered bottles. 

4. A certain quantity of water, fcr example, two decilitres, 
(4^ pints) is then taken ; to which is added as much pure and 
fuming hydrochloric acid as will dissolve 15 grammes, (232 grams) 
of barytes. The acid solution is put into a glass with a foot, and 
ice placed round it, which must be renewed as \\ melts. Then 
12 grammes, (185 grains,) of the deut-oxide are to be very 
slightly moistened, and rubbed, by portions, in a mortar of agate 
or glass. As these portions are reduced into a fine paste, they 
are to be removed by a box-wood knife, and placed in the fluid ; 
they will soon dissolve without effervescence, especially if 
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slightly agitated. When the solution is made, pure and concea- 
trated sulphuric acid is added, drop by drop, the fluid being 
stirred at the time with a glass rod, until there is a slight excess 
of it, which is easily known by the property possessed by tlie 
sulphate of barytes formed at the moment, of readily depositing 
in flocculi ; then, as at first, a fresh quantity of deut-oxide is 
dissolved in the fluid, which is again precipitated by sulphuric 
acid. The deut-oxide is always easy to distinguish from the 
sulphate. It is important to add enough sulphuric acid to pre- 
cipitate all the barytes, but not too much. If enough is not 
added, the fluid filters with difiBculty, and slowly ; if too much 
is added, the filtration also goes on badly. On arriving at the 
exact point mentioned, the filtration takes place with the utmost 
facility. When the filtration is completed, a small quantity of 
common water is to be passed through the filter, and added to 
the first fluid ; in this way the latter does not lose in volume : 
then, that nothing may be lost, it is necessary to spread the filter 
on a glass plate, to separate the substance from it, difiuse it 
through a small quantity of fresh water, and filter it. The water, 
thus obtained^ is but slightly charged, but it is useful to wash the 
future filters. 

This operation being finished, another is made exactly similar 
to it, i. c, deut-K)xide of barium is to be dissolved in the fluid ; the 
barytes is to be precipitated by sulphuric acid, and so on ; and the 
fluid is not to be filtered until after two solutions, and two pre- 
cipitations. It is on this new filter that the water obtained by 
washing the precipitate in the preceding operation is to be poured ; 
after which fresh weak water is procured by washing the matter 
on the last filter. 

The second operation is followed by a third, that by a fourth, 
and thus, until the fluid is sufficiently charged with oxygen. By 
using the quantity of hydro-chloric acid mentioned, from 90 to 
100 grammes (29 to 32ozs.) of deut-oxide of barium may be 
operated on, and a fluid will be obtained charged with 25 or 30 
times its volume of oxygen. If it is required to be ^rther oxyge- 
nized, more hydro-chloric acid must be added. 

I have many times succeeded by this means in charging the 
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fluid with 125 times its volume of oxygen, but I added acid 
enough to dissolve 30 grammes (463 grains) of the deut-oxide, 
being careful also to preserve the acidity such, that at the end of 
the operation I could dissolve about 20 grammes (309 grains) of 
the deut-oxide, without the aid of sulphuric acid ; but I have 
ascertained that, when the fluid contains nearly 50 volumes of 
oxygen, it allows so much gas to escape from one day to the 
next, that there is no advantage in continuing to oxygenate it by 
the deut-oxide. 

5. When the fluid is oxyginated up to the required point, it is 
to be saturated with deut-oxide, retaining it at the same time in 
ice. Abundant flocculi of silex and alumine soon separate from 
it, which are generally coloured yellowish-brown, by a little of 
the oxides of iron and manganese. The whole should then be 
thrown quickly on a cloth, enclosed in it, and strongly com- 
pressed. This operation cannot be done well except by two 
persons, and should be performed rapidly ; for though there is 
but a very minute quantity of oxide of manganese, it is sufficient 
to produce a considerable disengagement of oxygen. 

6. As the fluid which has passed the cloth may still retain a 
small quantity of silex, iron, and manganese : and as it is neces- 
sary to separate all these substances, it is again to be surrounded 
by ice, and barytes water added to it, drop by drop, the whole 
being stirred. If, when the barytes is in such excess as to be 
slightly sensible to coloured paper, there is no precipitate, ft 
proves that all the oxide of iron and manganese are separated ; if 
they have not been completely separated in the preceding ope- 
ration, they will by this. 

Immediately on the separation of them, the fluid must be 
placed in two or three filters; for the oxide of manganese disen- 
gages so much gas, that it cannot be removed too quickly. 
Sometimes double filters are required, because the gas sepa- 
rating the paper, tears those that are single. Sometimes also, 
to avoid losses, the- small quantities which remain in the filters 
first used, must be placed on fresh filters. Afterwards all the 
filters should be compressed in a cloth, to separate the water 
from them. Those which contain a comparatively consi- 
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derable portion of manganese, become so hot as to burn the 
hand. 

7. The fluid whidi no^ contains only hydro-chloric acid, water. 
aiid oxygen, is placed in the glass it was first prepared in, and 
its temperature lowered by ioe, m before. Then, stirring it con- 
tinually, sulphate of silver, {»'epared by dissolving oxide of silver 
in sulphuric acid, is to be added, by small quantities at a time ; 
and it is essential that the sulphate contains no free oxide. The 
'sulphate is decomposed by the hydro^loric acid, and there re- 
sults water, chloride of silver which precipitates, and sulphuric 
acid in place of the hydro-dbloric. When the quantity of sul^ 
phal^ of silver added is sufficient to decompose perfectly all the 
hydro-chloric acid, the fluid suddenly becomes clear ; until that 
is the case, it remains tuibid. As it is required that no hydro- 
chloric acid should remain, so also no excess of sulphate of silver 
should be present; and, therefore, the fluid must be tested suc- 
cessively by uitrate of silver and muriatic acid, very small quan- 
tities of the fluid being used for thip purpose. 

When the prcqportions are well adjusted, the fluid is to be 
passed through a filter, and the filter, after being allowed to 
drsdn, is to be compressed in a (doth. The fluid obtained by the 
compression, mufit be again passed throu^ a filter, in conse- 
quence of a slight degree of turbidpeas. 

8. The olgect of the preceding operations has been to obtain 
a fluid composed of water, oxygen, and sulphuric acid. But 
this acid must be s^par^ted ; for this purpose the fluid is put 
into a glass mortar, surrounded by ice, and sl^J^ed barytes, very 
pure and finely powdered, is to be added by sm«U portions at a 
time; it 19 to b^ rubbed agai^ in the glass mortar, and when it 
19 all (imted to the acid a fresh portion is to be added. When 
the fluid scarcely reddeus litmus paper it i^ to be filtered, and 
the filter compressed in a doth ; the9 aAer having united the 
twa fluids they are to b^ stirred, a^d the satunttion of the acid 
completed by barytes wat^. There must even be a slight ex- 
cess of barytes water added to separate ^ traces of iron ; and^ 
above all, of maugai^ese, which the fl];^d may stiU contain; and 
it is of im{i)ort9!it>^ to rememb^, th^ it must be filtered in^uae- 
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diately after, irhh all the preoautioiia before given. The excess 
of barytes ma; then be precifntated by a few drops of weak sul- 
pharic acid, and it is better to leave a slight excess of die add pre- 
sent, rather than of the base, because the last tends to disengage 
oxygen, wlnlst the first renders the 0(Hnbination more permanent. 

9. Finally, the fluid, which may be considered as pure oxy- 
genated water, diluted with common water, is to be put into a 
clean glass havmg a foot, and this glass placed in a large cap- 
sule, two-thirds full of concentrated sulphuric acid. This ap- 
paratus is to b6 placed in the receiver of an air-pump, and a va- 
cuum made. Pure water having a greater tension when in 
▼apour, than oxygenated water, evaporates more rapidly, so that 
at the end of two days the fluid will contain perhaps two hundred 
and fifty times its volume of oxygen. The following observations 
must be attended to : 

The acid must be agitated from time to time. 

It happens sometimes that, towards the end of the evaporation, 
the fluid disengages a little gas, which is indicated by the vari- 
ation of the mercury in the gauge. This disengagement is oc- 
casioned, no doubt, by extraneous substances which remain in 
the fluid; it may be stopped by the addition of two or three 
drops of extremely dilute sulphuric acid. 

Sometimes the fluid will deposit some white flocculi of silex. 
Has should be separated. Tlie fluid may be decanted by a pipe 
with a very fine termination, and bat a small quantity of it will 
be lost 

Until the fluid becomes very concentrated the evaporation goes 
on very quietly, but when the oxygenated water scarcely con- 
tains any more water,' bubbles frequently rise, which burst with 
difficulty. At first sight, it seems as if much oxygen gas 
escaped, but on examinuig the gauge, it will appear very 
trifling. It will scarcely become sensible m twenty-four hours, 
and the iteration then observed is in part occasioned by the 
disengagement of gas from the sulphuric acid, belonging to a 
portion of the oxygenated water which has been evaporated. 

The fluid may be known to be in the most concentrated state 
possible, wheil it gives four hundred and seventy-five ttme^ its 
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volume of oxygen at the pressure of 0* 76 (30 inches nearly,) 
and temperature of 14* (57.2 Fahr.) This proof is readily miwle 
by taking a small tube, on which a line is mariced, and filling it 
with the fluid up to the line, and then diluting this quantity, 
which, m my experiments, was always ^^ of a centilitre, 
(0,030514 of c : i :) with twelve times its volume of water, and 
decomposing a certain quantity of this Icmt fluid by oxide of 
manganese. This last experimei^t consists m filling a tu\ie 15 
or 16 inches Iqng} and 7 or 8 lines wide, with mercury to witluyn 
an inch of the top ; then introducmg the portion of diluted fluid, 
of which the analysis is to be made, using for this purpose a small 
tube of known capacity, afterwards filling the tube with the 
water used to wash the small measure, or partly with merr 
cury, and then, by closi^ the tube with a valve, covered with 
tallow, mverting it, and passing m a littl^ oxide of manganese 
diffused in water. The oxygen will be immediately disengaged, 
and nothing further is required than to close the tube with the 
hand, and shake it in different directions, that the contact o( the 
oxide of manganese and the water may be ensured, and to 
measure the ga^ 

4jMiafci de Gted. xi. p. 208, 



Aet. X. Description of Messrs. Taylors and Mar- 
TiNEAu's Patent Apparatus, for the production of Gas 
from Oilf 8fc. 

Thb annexed engraving (Plate I.) represents a complete 
double apparatus, such as had lately been erected at Apothe- 
caries' Hall, London; and mdudes all] the improvements which 
have been suggested by the experjen^je of the inventors, from the 
extended use of them ux various places. 

A general idea of the process may be fonped from the follow-* 
ing account of it : — 

A quantity of oil is placed in an air-tight vessel, in such a 
manner, that it may flow into retorts which are kept at a moderate 
r^ heat ; and in such proportions as may regulate the produc-* 
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tion of gas to a conyement rate ; and it is provided, that this 
rate may be easily governed at the will of the operator. 

The oil, in its passage through the retorts, is principally de- 
composed, and converted into gas proper for illmnination, having 
the great advantages of being pore and free from sulphurous con- 
tamination, and of supporting a very brilliant flame, with &e ex- 
penditure of very small quantities. It will, however, generally 
be found Aat some oil passes off in the state oi vapour, without 
being decomposed ; and in order to condense this, and return 
it again into the oil vessel, the gas is made to pass through a 
Tessel immersed in water, by which, and its exit by a worm, 
the vapour is condensed again into oil, and flows at once into 
the oil cistern, so as to come again into use m the retorts. 

As a further precaution to purify the gas from oil, which may 
be suspended in it in the state of vapour, it is conveyed into a 
wash vessel, where by bubbling through water, it is further cooled 
luid rendered fit for use ; and passes by a proper pipe into a 
gazometer,'from which it is sqflered to branch off* in japes in the 
usual manner. 

The apparatus, of which the annexed engraving is a represen- 
tation, is fit for a large establishment, and would be capable of 
producing from 1,600 to 1,800 cube feet of gas at one operation; 
or without cleaning out the retorts, which becomes necessary 
from time to time from the accumulation of a certain quantity 
of carbonaceous matter. This, and the necessary a.ttention to 
keep up a moderate fire, is the only trouble which attends the use 
of the apparatus, and the time required for the production of 
the above quantity, would in general be about six hours. 

The number of lights which would be supplied by 1,800 cube 
feet of oil gas, reckoning that they were argand burners, and 
employed for four hours, would be about 300, and giving a light 
equal to from 3,000 to 3,600 mould candles. 

In order to adapt them to different establishments requiring 
s^laller quantities of light, and to fit them for private houses, or 
the residences of noblemen and gentlemen, Messrs. Taylor and 
Martineau have made them of various sizes, accommodated to 
difli^rent degrees of power, and suitable by the small space they 
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occupy, for situations where room cannot be spared to much 
extent 

One which is capable of famishing gas for from 12 to ^ 
argand lights, may be conveniently placed in such a fire-place 
as is usually found in back kitchens, and will occupy a space 
only of about 3 feet square, or more conveniently of 4 feet by 
3, and will require a height of about 8 feet 

Hie large i^pparatus shewn in the plate measures in front 10 
feet, and in depth 6 feet, and is also about 8 feet high. 

The intermediate sizes are made up by adopting either one 
stove of the large or smaller sizes to its proper feeding and 
washing apparatus ; or by fixing two stoves, of sudi dimoisions 
as may be required to a common feeding apparatus, as shewn 
in the plate. 

The latter plan is the best, as it is a security against any dis* 
appointment, for as the stoves may thus be worked either singly 
or together, it gives the power of cleaning or putting the one in 
order, without any hinderance to the process. 

The space mentioned as occupied by this gas apparatus is^ 
of course, independent of that necessary for the gazometer, or 
reservoir of gas, which is variable according to the consumption 
required. 

For private houses, a gazometer should hardly contain less 
&an from 80 to 100 cube feet, imd for mansions and larger 
establishments they should hold from 300 to 600 cube feet 
Diere are great advantages in having the gazometer as large lets 
circumstances will admit ; in the first place, the demand oi the 
longest night in winter should be provided for, and the increased 
consumption occasioned by lighting the greatest number of 
rooms for company. In the second place, both the trouble and 
expense of the gas is diminished by having a reservoir suffi- 
ciently capacious to hold some days' ordinary consumption, by 
which, as the gas improves by keeping, it is mostcoByenient and 
economical to have to make it but occasioBally, as, for instance, 
once or twice in the week. 

In a moderate private house, where three or four rooms are 
adequately lighted, and where a small flame is kept burning all 
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mght in a bed-chamber, it has been found that from 20 to 30 
cube feet of oil«^^ is sufficient ; and, ^therefore, a gasometer 
containing 100 feet will give a supply for four nights. 

Such a gazometer will be about 6 feet long and 4 wide, and 
rather more than 4 feet hi^. One for 400 cube feet may be 
10 feet long, and 7 wide, and about 6 high, and larger ones, of 
course, in proportion. 

There is no occasion that a gazometer should be placed near 
the other parts of the apparatus, though they are, for the conve- 
nience of description, so exhibited in the plate ; and, indeed, at 
Apothecaries' Hall, from which die drawing has been made, the 
gajometer is not so placed, but is at a distance in the yard, 
where it was originally fixed and used iot coal-gas. No incon- 
venience arises fiY)m the gazometer being apart from the rest, 
and it allows of placing them out of the main building, either in 
any yard or out-building that may be at hand. 

Description of the Oil-gas Apparatus^ 

AA (Plate I.) Figure 1, Stoves made of cast iron^ and lined 
with briok-work, containing the retorts. 

a Doors to get at <he retort months for cleansing them. 
b Fire door, c Ash-pit 
B Iron^tand, or frame, supporting the condenser, oil«cistern, 

and wash vessel. 
C Oil-cistern. D Cock, to permit the oil to enter the cistern by 
the funnel E, or, by turning it in another direction, to flow 
into the retorts by the pipe F. 
d d Small index cocks, to govern the admission of the oil 
in the retorts. 
These parts are shown upon a larger scale in Fig. 2. 
GO Perfotated cohimns, by which the oil descends to the retorts. 
HH Perforated columns, by which the gas ascends from the re- 
torts, and is carried by the moveable pipe I, to the conden- 
ser in the case J. This case is filled with cold water, sur- 
rounding the condenser. 
'Hie columns are fitted with stoppers on their tops, which 
are easily taken out for the convenience of cleaning. 
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K A short pipe, commnnicating from the bottom of the ooodaiser 
to the top of the oil-cistern ; this conveys the condensed 
oil at once into the latter, and suffers the surface of the fluid 
in it to be acted upon by the same pressure as exists at all 
times in the retorts. 
L A pipe to convey the gas from the condenser to the. wash* 
vessel M. 
e Screw plug, to allow water to be poured into the wash 

vessel. 
/ A cock to draw water from the wash vesseL 
g A cock to regulate the height of water in the wash 
vessel, and to draw off condensed oil, as it may occa- 
sion^y ac(:un\ulate there. 
N Pipe to convey the gas from the wash vessel to the gasometer. 

O Plate II., Pipe rendered flexible by knuckle-joints, to con- 
vey the gas into the gazometer at the top. 

P A similar pipe, leading the gas to the tubes, which conduct it 
to the burners. 

Q Gazometer made of sheet-iron, and suspended by a chain 
over pulleys, with a counterpoise. It is placed in water in 
the usual manner, which may be contained in a brick tank, 
or in a cistern of wood or cast-iron, as circumstances may 
render most convenient. 



Art. XI. 'Some Account of the Character and Merits of 
the late Professor Playfair. 

[We regret that it has not been in our power to obtain materials for a more 
extended account of the two eminent persons, whose Biography is 
sketched in this and the succeeding artide, and are not without hopes 
of accomplishing this on a future occasion. In the mean time, we have 
thought well to insert the following notices, which originally appeared 
in the Timer newspaper, and which are from the pen of a veiy spirited 
writer.] 

It has struck many people, we believe, as very extraordi- 
nary, that so eminent a person as Mr. Playfair should h^vc 
been allowed to sink into his grave in the midst of us, withouV 
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cdling forth almost so much as an attempt to commemorate his 
merit, even in a common newspaper ; and that the death of a 
man so eminent and so beloved, and, at the same time, so 
closely connected with many who could well appreciate and 
suitably describe his ezcdlencies, should be left to the brief and 
ordinary notice of the daily obituary. No event of the kind 
certainly ever excited more general sympathy; and no indi- 
vidual, we are persuaded, will be longer or more affectionately 
remenibered by all the classes of his fellow-citizens ; and yet it 
is to these very circumstances that we must look for an expla- 
nation of the apparent neglect by which his memory has been 
followed. His humbler admirers have been deterred from ex- 
pressing their sentiments by a natural feeling of unwillingness 
to encroach on the privilege of those, whom a nearer approach to 
his person and talents rendered more worthy to speak of 
ikem; while the learned and eloquent among his friends have 
trusted to each other for the performance of a task which they 
could not but feel to be painful in itself, and not a little difficult 
to perform as it ought to be ; or, perhaps, have reserved for some 
more solemn occasion that tribute for which the public impatience 
is already at its height. 

We b^ leave to assure our readers, that it is merely from 
anxiety to do something to gratify this natural impatience, that 
we presume to enter at all upon a subject to which we are per- 
fectly aware that we are incs^able of doing justice ; for of Mr. 
Playfair's scientific attainments, of his proficiency in those 
studies to which he was peculiarly devoted, we are but slen- 
derly qualified to judge : but, we believe, we hazard nothing in 
saying that he was one of the most learned mathematicians of 
his age, and among the first, if not the very first, who intro- 
duced the beautiful discoveries of the latter continental geome- 
ters to the knowledge of his countrymen, and gave their just 
value and true place in the scheme of European knowledge to 
those important improvements by which the whole aspect of the 
abstract sciences has been renovated since the days of our il- 
lustrious Newton. If he did not signalize himself by any bril- 
liant or original invention, he must at least, be allowed to have 



Digitized by 



Google 



126 Character and Merits of 

been a most generous and intelligent judge of the aokierementd 
of others, as well as the most eloquent expounder of that great 
and magnificent system of knowledge which has been gradually 
evolved by the successive labours of so many gifted indivi- 
duals. He Assessed, indeed, in the highest degree, all the 
characteristics both of a fine and powerful understanding, at 
once penetrating and vigilant, but more distinguished, perhaps, 
for the caution and sureness of its march, than for the bril* 
liancy or rapidity of its movements, and guided and ad<Kmed 
through all its progress by the most genuine enthusiasm for all 
that is grand, and the justest taste for all that is beautiful in 
the truth or the intellectual energy with which he was habitually 
conversant 

To what account these rare qualities might have been turned, 
and what more brilliant or lasting fruits they might have pro- 
duced, if his whole life had been dedicated to the solitary cul- 
tivation of science, it is not for us to conjecture ; but it cannot 
be doubted that they added incalculably to his eminence and 
utility as a teacher; both by enabling him to direct his pupils 
to the most simple and luminous methods of inquiry, and to im- 
bue their minds, foom the very commencement of the study, 
with that fine relish foic the truths it disclosed, and that high 
sense of the majesty with which they were invested, that predo- 
minated in his own bosom. While he left nothing unexplained or 
unreduced to its proper place in the system, he took care that 
they should never be perplexed by petty di£Bculties, or be- 
wildered in useless details, and formed them betimes to that 
clear, masculine, and direct method of investigation, by which, 
with the least labour, the greatest advances might be accom* 
plished. 

Mr. Playfair, however, was not merely a teacher ; and has 
fortunately left behind him a variety of works, from which other 
generations may be enabled to judge of some of those qualifica- 
tions which so powerfully recommended and endeared him to his 
contemporaries. It is, perhaps, to be regretted, that so much 
of his tune, and so large a proportion of his publications, should 
have been devoted to the subjects of the Indian astronomy, and 
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the Huttonian theory of the earth. For though nothing can be 
more beautiful or instructiTe than his speculations on those cu- 
rious topics, it cannot be dissembled that their results are less 
condusire and satisfactory than might have been desired; and 
that his doctrines, from the very nature of the subjects, are 
more questionable than we believe they could possibly have 
been on any other topic in the whole circle of the sciences. To the 
first, indeed, he came under the great disadvantages of being 
unacquainted with the Eastern tongues, and without the means 
of judging of the authenticity of the documents which he was 
obliged to assume as the elements of his reasonings ; and as to the 
other, though he ended, we believe, with being a very able and 
skilful mineralogist, we think it is now generally admitted, that 
that science does not yet afiTord sufficient materials for any posi- 
tive conclusion; and that all attempts to establish a theory of 
the earth, must, for many years to come, be r^arded as prema- 
ture. Though it is impossible, therefore, to think too highly of 
the ingenuity, the vigour, and^ the eloquence of those publica- 
tions, we are of opinion, that a juster estimate of Mr. Playfair's 
talent, and a truer picture of his genius and understanding, is 
to be found in his other writings ; in the papers both biographi- 
cal and scientific, with which he has enriched the Transactions 
of our Royal Society ; his account of De Laplace, and other 
articles which he is understood to have contributed to the Edm- 
burgh Review; the outlines of his lectures on Natural Philo- 
sophy ; and, above all, his Introductory Discourse to the Sup- 
plement to the EncydopcBdia Btitanrdcay with the final correc- 
tion of which he was occupied up to the last moments that the 
progress of his disease allowed him to dedicate to any intellectual 
exertion. 

With reference to these works, we do not think we are influ- 
enced by any national or other partiality, when we say that he 
was certainly one of the best writers of his age ; and even that 
we do not now recollect any one of his contemporaries who was 
80 great a master of composition. There is a certain mellowness 
and richness about his style, which adorns, without disguising, 
the weight and nervousness which is its other great character- 
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ktic; a sedate gracefulness and manly simplicity in the iAof^ 
level passages, and a mild mijesty and considerate enthusiasm 
where he rises above them, of which we scarcely know where ta 
find any other example. There is great equability, too, and sus^ 
tained force in every part of his writings. He never exhausts 
himself in flashes and epigrams, nor languishes into tameness or 
insipidity ; at first sight you would say that plainness and good 
sense were the predominating good qualities ; but, by and by^ 
this shnplicity is enriched with the delicate and vivid colours of a 
fine imagination ; the free and forcible touches of a most power- 
ful intellect; and the lights and shades of an unerring and har- 
monizing taste. In comparing it with the styles of his most ce- 
lebrated contemporaries, we would say that it was mote 
purely and peculiarly a written style, and therefore rejected 
those ornaments that more properly belong to oratory. It had 
no impetuosity, hurry, or vehemence — no bursts or sudden 
turns or abruptions, like that of Burke ; and though eminently 
smooth and melodious, it was not modulated to an uniform 
system of solemn declamation, like that of Johnson, nor spread 
out in the richer and more voluminous elocution of Stewart ; 
nor still less broken into the patch-work of scholastic pedantry 
and conversational smartness which has found its admirers in 
Gibbon. It is a style, in short, of great freedom, force, and 
beauty; but the deliberate style of a man of thought and of learn- 
ing; and neither that of a wit throwing out his extempores with 
an afiectation of careless grace, or of a rhetorician, thinking 
more of his manner than his matter, and determined to be 
admired for his expression, whatever may be the fate of his sen- 
timents. 

His habits of composition, as we have understood,, were not, 
perhaps, exactly what might have been expected from their 
results. He wrote rather slowly, and his first sketches were 
often very slight and imperfect, like the rude chalking of a 
masterly picture. His chief effort and greatest pleasure were in 
their revisal and correction ; and there were no limits to the im- 
provement which resulted from this application. It was not the 
style merely, or indeed chiefly, that gained by it Hie whole 
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Teasoningy and sentiment, and illostration, were enlarged and 
new modelled in the course of it, and a naked outline became 
gradually informed with life, colour, and expression. It was 
not at all like the common finishing and polishing to which 
careful authors generally subject the first draughts of their com- 
positions, not even like the fastidious and tentative alterations 
with whidi some more anxious writers essay their choicer pas- 
sages. It was, in fact, the great fiUing in of the picture, the 
working up of the figured weft on the naked and meagre woof 
that had been stretched to receive it ; and the singular thing in 
this case was, not only that he left this most material part of his 
work to be performed after the whole outline had been fished, 
but that he could proceed with it to a^ indefinite extent, and 
enrich and improve as long as he thought fit, without any risk 
either of destroying the proportions of that outlbe, or injuring 
the harmony and unity of the design. He was perfectly aware, 
too, of the possession of this extraordinary power, and it was 
partly, we presume, in consequence of it, that he was not only at 
all times ready to go on with any work, in which he was engaged, 
without waiting for favourable moments or hours of greater 
alacrity, but that he never felt any of those doubts and misgiv- 
ings as to his being able to get creditably through with his un- 
dertaking, to ^ich, we believe, most authors are occasionally 
liable. As he never wrote upon any subject of which he was 
not perfectly master, he was secure against all blunders in the 
substance of what he had to say, and felt quite assured, that if 
he was only allowed time enough, he should finally come to 
say it in the very best way of which he was capable. He 
had no anxiety, therefore, either in undertaking or proceeding 
with his tasks, and intermitted and resumed them at his conve- 
nience, with the comfortable certainty that all the time he be- 
stowed on them was turned to good account, and that what was 
left imperfect at one sitting, might be finished with equal ease 
and advantage at another. Being thus perfectly sure both of his 
ends and his means, he experienced in the course of his com- 
positions none of that little fever of the spirits with which that 
operation is so apt to be accompanied* He had no capricious 
Vol. VIII. K 
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▼isitings of fancy, which it was necessary to'fix on the spot, or 
to lose for ever ; no casual inspiration to invoke and tb wait for; 
no transitory and evanescent lights to catch before they faded. 
All that was in his mind was subject to his control, and ame- 
nable to his call, though it might not obey at the moment; and 
while his taste was so sure that he was in no danger of overwork- 
ing any thing that he. had designed, all his thoughts and senti- 
ments had that unity and congruity, that they fell almost spon- 
taneously into harmony and order ; and the last added, incorpo- 
rated, and assimilated with the first, as if they had sprung si- 
multaneously from the same happy conception. 

But we need dwell no longer on qualities that may be 
gathered hereafter from the works he has left behind him. 
They who lived with him mourn the most for those whidi will 
be traced in no such memorial; and prize far above those 
talents which gained him his high name in philosophy, 
that personal character which endeared him to* his friends, 
and shed a grace and dignity over all the society m which he 
moved. The same admirable taste which is conspicuous in his 
writings, or rather the higher principles from which that taste 
was but an emanation, spread a similar charm over his whole 
Hfe and conversation ; and gave to the most learned philosopher 
of his day the manners and deportment of the most perfect 
gentleman. Nor was this in him the result merely of good 
sense and good temper, assisted by an early familiarity with 
good company, and consequent knowledge of his own place 
and that of all around him ; his good breeding was of a higher 
descent, and his powers of pleasing rested on something better 
than mere companionable qualities. With the greatest kuid- 
ness and generosity of nature, he united the most manly firm- 
ness, and the highest principles of honour; — and the most 
cheerful and social dispositions, with the gentlest and steadiest 
afiections. Towards women he had always the most chivalrous 
feelings of regard and attention, and was, beyond almost all 
men, acceptable and agreeable in their society, — though with- 
out the least levity or pretension unbecoming his age or con- 
dition: and such, indeed, was the fascination of the perfect 
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Simplicity and mildness of his manners, that the same tone 
and deportment seemed equally appropriate in all societies, 
and enabled him to delight the .yoimg and the gay with the 
same sort of conversation which instructed the learned and 
the grave. There never, indeed, was a man of learning and 
talent who appeared in society so perfectly free from all sorts 
of pretension or notion of his own importance, or so little 
solicitous to distinguish himself, or so sincerely willing to give 
place to every one else. Even upon subjects which he had tho- 
roughly studied, he was never in the least impatient to speak, 
and spoke at all times without any tone of authority ; while, so 
far from wishing to set off what he had to say by any brilliancy 
or emphasis of expression,, it seemed generally as if he had studied 
to disguise the weight and originality of his thoughts under the 
plainest form of speech, and the most quiet and indifferent man- 
ner : so that the profoundest remarks and subtilest observations 
were often dropped, not only without any solicitude that their 
value should be observed, but without any apparent consciousness 
that they possessed any^ Though the most social of human be- 
ings, and the most disposed to encourage and sympathize 
with the gaiety and joviality of others, his own spirits were 
in general rather cheerful than gay, or at least never rose 
to any turbulence or tumult of merriment; and while he 
would listen with the kindest indulgence to the more extra* 
vagant sallies of his younger friends, and prompt them by 
the heartiest approbation, his own satisfaction might generally 
be traced in a slow and temperate smile, gradually mantling 
over his benevolent and intelligent features, and lighting up the 
countenance of the sage with the expression of the mildest and 
most genuine philanthropy. It was wonderful, indeed, con- 
sidering the measure of his own intellect, and the rigid 
and undeviating propriety of his own conduct, how tolerant he 
was of the defects and errors of other men. He was loo in- 
dulgent, in truth, and favourable to his friends, and made a 
kind and liberal allowance for the faults of' all mankind, except 
only faults of baseness or of cruelty, against which |ie never 
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failed to manifest the most open scorn and detestation, inde- 
pendent, in shorty of his high attainments, Mr. Playfair was 
one of the most amiable and estimable of men, delightful in his 
manners, inflexible in his principles, and generous in his affec- 
tions ; and while his friends enjoyed the free and unstudied 
conrersation of an easy and intelligent associate, they had at 
all times the proud and inward assurance that he was a being 
upon whose perfect honour and generosity they might rely 
with the most implicit confidence, in life and in death ; and of 
whom it was equally impossible, that, under any circumstances, 
he should ever perform a mean, a selfish, or a questionable ac- 
tion, as that his body should cease to gravitate or his soul to live. 
If we do not greatly deceive ourselves, there is nothing here 
of exaggeration or partial feeling, and nothing with which an 
indiflerent and honest chronicler would not concur. Nor is it 
altogether idle to have dwelt so long on the personal character 
of this distinguished individual : for we are ourselves persuaded 
that this personal character has almost done as much for tiie 
cause of science and philosophy among us as the great talents and 
attainments with which it was combined, and has contributed in 
a very eminent degree, to give to the better society of this our 
city that tone of intelligence and liberality by which it is so ho- 
nourably distinguished. It is not a little advantageous to phi- 
losophy that it is in fashion ; and it is still more advantageous, 
perhaps, to the society which is led to confer on it this appa- 
rently trivial distinction. It is a great thing for the country at 
large— ^for its happiness, its prosperity, and its renown, that 
the upper and influencing part of its population should be made 
familiar, even in its untasked and social hours, with sound and 
liberal information, and be taught to know and respect those 
who have distinguished themselves for great intellectual at- 
tainments. Nor is it, after all, a slight or despicable reward 
for a man of genius to be received with honour in the highest 
and most elegant society around him, and to receive in his liv- 
ing person that homage and applause which is too often re- 
served for his memory. Now, those desirable ends can never 
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be effectually accomplished, unless the manners of our lead- 
ing philosophers are agreeable, and their personal habits and 
dispositions engaging and amiable. From the time of Hume 
and Robertson, we have been fortunate in Edinburgh in pos^ 
sessing a succession of distinguished men, who have kept up 
this salutary connexion between the learned and the fashionable 
world ; but there never, perhaps, was any one who contributed 
so powerfully to confihn and extend it, and that in times 
when it was peculiarly difficult, as the lamented individual 
of whom we are now speaking; and they who have had 
the most opportunity to observe how superior the society of 
Edinburgh is to that of most other places of the same size, 
and how much of that superiority is owing to the cordial 
combination of the two aristocracies, of rank and of letters — 
of both of which it happens to be the chief provincial seat — 
will be best able to judge of the importance of the service 
he has thus rendered to its hihabitants, and, through them, and 
by their example, to all the rest of the country. 

In thus mournfully estimating the magnitude of die lOss we 
have sustained, it is impossible that our thoughts should not be 
turned to the likelihood of its being partly supplied by the ap- 
pointment of a suitably successor. That it should be wholly 
supplied, even with a view to the public, we confess we are not 
sanguine enough to expect. That our professor of mathematics 
and natural philosophy should have been for more than 30 years, 
not only one of the most celebrated mathematicians, but one of 
the finest writers, and one of the highest-bred gentlemen of his 
age, is a felicity which it is out of all calculation that we should 
so soon experience again: but, in an age when — very much by 
his efforts and example— several men of great and distinguished 
eminence in science can be found, and, as we understand, have 
already proposed themselves for the vacancy, we do trust that 
the chair of Mr. Playfair, or any other chair which his death 
may ultimately leave vacant, will not be bestowed upon a 
person of questionable or even ordinary attainments. 

The object of such an appointment is, no doubt, to instruct 
youth in the elements of knowledge; but it is, notwithstanding, 
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a most gross mistake to suppose that a capacity to teach these 
elements jls a sufficient qualification for the office of an Edin- 
burgh professor. If it were so, every second lad who had passed 
creditably through such , a class in one year, might be properly 
appointed to teach it the year after. Nobody, however, will 
maintain any thing so absurd as this ; and though we fear 
that the duties of those who are vested with the right of nomi- 
nation have not always been correctly understood, no such mon- 
strous misconception can require to be obviated. We have un- 
fortunately m this country but too few desirable situations where- 
with to reward the successful cultivators of the abstract sciences. 
The prizes in their lottery are lamentably few ; and it would be 
the height of injustice not to let them have them all. If it be of 
importance to a country (find it is in every respect of the very 
first importance) that it should possess men eminent for genius 
and science, it is of importance that it should encourage them ; 
and it is obvious that no encouragement can be so efiectual, so 
cheap, and so honourable, as sacredly to reserve, and impartially 
to assign, to them, in proportion to their eminence, those situa- 
tions of high honour and moderate emolument to which it is 
their utmost ambition to aspire, and which gives them not only 
the rank and dignity they have so worthily earned^ but the 
means of cultivating and diffiising, with great additional effect^ 
that very knowledge to which their years have been devoted. 
On this ground alone the duty of giving to men distinguished for 
science, and devoted to it, Hjie few scientific professorships 
that are established among us, appears to be absolutely im- 
perative, on the score of mere justice, as well as of national ad- 

> vantage ; on that of national honour, it is not of less cogency. 
We have once more made ourselves a name as a scientific nation 
in every quarter of the world ; and, by means of Playfair and 
Leslie, the Scottish philosophy of physics is nearly as well known 
all over the civilized world as the Scottish philosophy c^ mind. 
The Edinburgh school of science now maintains a rivalry with 
the most celebrated of those in England ; and among foreign 
philosophers, the name of Playfair is more honoured and better 

known than that of any of the aiumni of Cambridge. But is this 
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honour, do we think, to be maintained by placing in his chair 
an obscure or an ordinary teacher? a man capable of instructing 
boys in Euclid and algebra, and fit enough to teach mathematics 
or natural philosophy in a provincial academy, but without 
knowledge of the higher ports of the science, and without genius 
to enlarge its boimdaries, or to grapple, at least, with their re- 
sistance ? While there are men of eminence and genius to be 
found and Scotch bred men, too, of this description, willing and 
anxious as they are able, to maintain the honour of their country 
and their school, we trust that no such disgrace will be put on 
Scotland and Edinburgh on this critical and important occasion. 
If lower and more selfish considerations were wanting, they, 
too, all lead to the same conclusion. An ordinary schoolmaster 
cannot, m fact, teach ordinary schooling so well as a superior 
person; but, even if he could, he would never attract the same 
resort of pupils ; and the celebrity of the teachers, therefore, is 
a necessary condition of the greatness of the classes, the increase 
of the emoluments, and the general resort of families (or edu- 
cation--»to spend money and pay taxes within the extended 
royalty. 

Perhaps the patronage of such chairs, might have been better 
placed than in the magistracy of Edinburgh. But we are m- 
clined to augur well of their conduct on this occasion. For a 
good while back they have discharged this important part of their 
duty uprightly and well; and seem to have a proper sense of the 
importance of resisting all sinister influence in those interest- 
ing nominations. At this moment, too, they probably feel 
that they have not much popularity to spare ; and, upon the 
whole, we have much more fear of their being misled than of 
their going voluntary astray. The few considerations we have 
now thrown out may help, periiaps, to keep them right ; and, 
indeed, they can scarcely go wrong, if they remember, first, that 
a person qualified to teach the elements of science, but without 
a name, or a chance of acquiring a name amongst its votaries, 
. is not fit to be placed at the head of the whole science of Scot- 
land, by being appointed to the first, or the second, scientific 
professorship in this metropolitan university ; and secondly, that 
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the chair now to be filled is a chaif of science, and ought not to 
be made the reward of any other than scientific eminence. 



Art. XII. Biographical Memoir of the late 
Mr. James Watt. 

, Death is still busy in our high places ; and it is with great 
pain that we find ourselves called upon, so soon after the loss of 
Mr. Playfair, to record the decease of another of our illustrious 
countrymen, and one to whom mankind has been still more largely 
indebted. Mr. James Watt, the great iminrover of the steam- 
engine, died on the 25th of August, at his seat of Heathfiekl, 
near Birmingham, in the 84th year of his age. 

This name, fortunately, needs no commemoration of ours; 
for he that bore it survived to see it crowned with undisputed 
and unenvied honours ; and many generations will probably pass 
away before it shall have « gathered all its feme." We have 
said that Mr. Watt was the great improver of the steam-engine ; 
but, in truth, as to all that is admirable in its structure, or vast 
in its utility, he should rather be described as its invents. It 
was by his inventions that its action was so regulated as to make 
it capable of being applied to the finest and most delicate manu- 
factures, and its power so increased as to set weight and solidity 
at defiance. By his admirable contrivances, it has become a 
thing stupendous alike for its force and its flexibility; for the 
prodigious power which it can exert, and the ease, and fM^sion, 
and ductility, with which they can be varied, distributed, and 
applied. The trunk of an elephant that can pick up a pin w 
rend an oak is nothing to it It can engrave a seal, and crush 
masses of obdurate metal like wax before it; draw out, without 
breaking, a tiiread as fine as a gossamer, and lift a ship of war 
like a bauble in the air. It can embroider muslin and forge an- 
chors, cut steel into ribands, and impel loaded vessels against 
the fiiry of the winds and waves. 

It would be difiicult to estimate the value of the benefits which 
these inventions have conferred upon the country. There is no 
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branch of industry that has not been indebted to them ; and in all 
the most material, they have not only widened most magnificently 
the field of its exertions, but multiplied a thousand-fold the 
amount of its productions. It is our improved steam-engine*that 
has fought the battles of Europe, and exalted and sustained^ 
through the late tremendous contest, the political greatness of 
our land. It is the same great power which now enables us to 
pay the interest of oni^ debt, and to maintain the arduous struggle 
in which we are still engaged, with the skill and capital of coun- 
tries less oppressed with taxation. But these are poor and nar- 
row views of its importance. It has increased mdefinitely the 
mass of human comforts and enjoyments, and rendered cheap 
and accessible all over the world the materials of wealth and 
prosperity. It has armed the feeble hand of man, in short, with 
a power to which no limits can be assigned, completed the do- 
minion of mind over the most refractory qualities of matter, and 
laid a sure foundation for all those future miracles of mechanic 
power which are to aid and reward the labours of after genera- 
tions. It is to the genius of one man too that all this is mainly 
owing ; and certainly no man ever before bestowed such a gift on 
his kind. The blessing is not only universal, but unbounded ; 
and the fabled inventors of the plough and the loom, who were 
deified by the erring gratitude df their rude contemporaries, con- 
ferred less important benefits on mankind than the inventor of our 
present steam-engine. 

This will be the fieune of Watt with future generations ; and it 
is sufficient for his race and his country. But to those to whom 
he more immediately belonged, who lived in his society and en- 
joyed his conversation, it is not perhaps the character in which 
he will be most frequently recalled — most deeply lamented — or 
even most highly admired. Independently of his great attain- 
ments in mechanics, Mr. Watt was an extraordinary, and in 
many respects a ^wonderful man. Perhaps no individual in his 
age possessed so much and such varied and exact information,— 
had read so much, or remembered what he had read so accu- 
rately and so well. He had infinite quickness of apprehension, 
a prodigious memory, and a certaii) rectifying and methodising 
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power of understanding, which extracted something precious out 
of all that was' presented to it. His stores of miscellaneous 
knowledge were immense, — and yet less astonishing than the 
command he had at all times over them. It seemed as if every 
subject that was casually started in conversation with him, had 
been that which he had been last occupied in studying and ex- 
hausting ; such was the copiousness, the precision, and the ad- 
mirable clearness of the information which he poured out upon it 
without effort or hesitation. Nor was this promptitude and com- 
pass of knowledge confined in any degree to the studies con- 
nected with his ordinary pursuits. That he should have been 
minutely and extensively skilled in chemistry and the arts, and 
in most of the branches of physical science, might, perhaps, have 
been conjectured ; but it could not have been inferred from his 
usual occupations, and probably is not generally known, that he 
was curiously learned in many, branches of antiqui^, meta- 
physics, medicine, and etymology, and perfectly at home in all 
the details of architecture, music, and law. He was well ac- 
quainted too with most of the modem languages, and familiar 
with their most recent literature.- Nor was it at all extraor- 
dinary to hear the great mechanician and engineer detailing and 
expounding, for hours together, the metaphysical theories of the 
German logicians, or criticising -the measures or the matter of 
German poetry. 

His astonishing memory was aided, no doubt, in a great 
measure, by a still higher and rarer faculty — ^by his power of di- 
gesting and arranging in its proper place all the information he 
received, and of casting aside and rejecting, as it were instinc- 
tively, whatever was worthless or immateriaL Every ccmception 
that was suggested to his mind seemed instantly to take it4 
place among its other rich furniture, and to be condensed into 
the smallest and most convenient form. He never appeared, 
therefore, to be at all encumbered or perplexed with the verbiage 
of the dull books he perused, or the idle talk to which he listened ; 
but to have at once extracted, by a kind of hitellectual alchemy, 
all that was worthy of attention, and to have reduced it for his 
own use, to its true value and to its simplest form. And thus it 
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often happened that a great deal more was learned from his brief 
and vigorous account of the theories and arguments of tedious 
writers, than an ordinary student could ever have derived from 
the most faithful study of the originals ; and that errors and 
absurdities became manifest from the mere clearness and plain- 
ness of his statement of them, which might have deluded and 
perplexed most of his hearers without that invaluable assistance. 
It is needless to say, that with those vast resources, his con- 
versation was at all times rich and instructive in no ordinary de- 
gree ; but it was, if possible, still more pleasing than wise, and 
had all the charms of familiarity, with all the substantial trea- 
sures of knowledge. No man could be more social in his 
spirit, less assuming or fastidious in his manners, or more kind 
and indulgent towards aD who approa^||Ad him. He rather 
liked to talk, at least in his latter years ; but though he took a 
considerable share of the conversation, he rarely suggested the 
topics on which it was to turn, but readily and quietly took up 
whatever was presented by those around him, and astonished the 
idle and barren propounders of an ordinary theme, by the trea- 
sures which he drew from the mine which they had unconsci- 
ously opened. He generally seemed, indeed, to have no choice 
or predilection for one subject of discourse rather than another, 
but allowed his mind, like a great cyclopedia, to be opened at 
any letter his associates might choose to turn up, and only en- 
deavoured to select from his inexhaustible stores what might be 
best adapted to the taste of his present hearers. As to their 
capacity, he gave himself no troul^e ; and, indeed, such was his 
singular talent for making all things plain, clear, and intelligible, 
that scarcely any one could be aware of such a deficiency in his 
presence. His talk, too, though overflowing with information, 
had no resemblance to lecturing or solemn discoursing, but, cm 
the contrary, was full of colloquial spirit and pleasure. He had 
a certain quiet and grave humour, which ran through most of his 
conversation, and a vein of temperate jocularity, which gave in- 
finite zest and effect to the condensed and inexhaustible informa- 
tion which formed its main staple and characteristic. There was 
a Uttle air of affected testiness, and a tone of pretended rebuke 
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and contradiction, with which he used to address his younger 
friends, that was always felt by them as an endearing mark of 
his kindness and familiarity, and prized accordingly far beyond 
all the solemn compliments that erer proceeded from the lips 
of authority. His voice was deep and powerful, though he com- 
monly spoke in a low and somewhat monotonous tone, which 
harmonized admirably with the weight and brevity of his obser* 
vations, and set off to the greatest advantage the pleasant anec- 
dotes which he delivered with the same grave brow and the same 
calm smile playing soberly on his lips. There was nothing of 
efibrt indeed, or impatience, any more than of pride or levity, in 
his demeanour ; and there was a finer expression of reposing 
strength, and mild self-possession in his manner, than we ever 
recollect to have met with in any other person. He had in his 
character the utmost abhorrence for all sorts of forwardness, 
parade, and pretensions ; and, indeed, never failed to put* all 
such impostors out of countenance, by the manly plainness and 
honest intrepidity of his language and deportment 

In his temper and dispositions he was not only kind and affec- 
tionate, but generous, and considerate of the feelings of all 
around him, and gave the most liberal assistance and encou- 
ragement to all young persons who shewed any indications of 
talent, or applied to him for patronage or advice. His health, 
which was delicate from his youth upwards, seemed to beccMne 
firmer as he advanced in years : and he preserved, up almost to 
the last moment of his existence, not only the full command of 
his extraordinary intellect, but all the alacri^ of spirit, and the 
social gaiety which had illuminated his haj^iest days. His 
friends in this part of the country never saw him more full of 
intellectual vigour and colloquial animation, never more delight- 
ful or more instruptive, than in his last visit to Scotland in au- 
tump 1817. Indeed, it was after that time that he applied 
himself with all the ardour of early life, to the invention of a 
machine foir mechanically copying all sorts of sculpture and 
statuary, and distributed among his friends some of its earliest 
performances, as the productions of a young artist just entering 
on his 8dd year. 
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This happy and ugjsful life came at last to a gentle dose. He 
had suffered some inconveniencies through the summer ; but was 
not seriously indisposed till within a few weeks from his death. 
He then became perfectly aware of the event which was ap- 
proaching; and with his usual tranquillity and benevolence of 
nature, seemed only anxious to point out po the friends around 
him the maz^y sources of consolation which were afforded by the 
circumstances under which it was about to take place. He ex- 
pressed his sincere gratitude to Providence for the length of days 
with which he had been blessed, and his exemption from most 
of the infirmities of age, as well as for the calm and cheerful 
evening of life that he had been permitted to enjoy, after the ho- 
nourable labours of the day had been concluded. And thus, full 
of years and honours, in all calmness and tranquillity, he 
yielded up his soul, without pang or struggle, and passed from 
the bosom of his family to that of his God ! 

He was twice married, but has left no issue but one son, long 
associated with him in his business and studies, and two grand- 
children by a daughter who pre-deceased him. He was a Fellow 
of the Royal Societies both of London and Edinburgh, and one 
of the few Englishmen who were elected Members of the Na- 
tional Institute of France. All men of learning and science 
were his cordial friends ; and such was the influence of his 
mild character and perfect fairness, and liberality, even upon 
the pretenders to these accomplishments, that he lived to dis- 
arm even envy itself, and died, we verily believe, without a 
single enemy. 

Abt. XIII. a descriptive Account of the several Processes 
which are usually pursued in the manufacture of the Article 
known in Commerce by the name of Tin-Plate. By Samuel 
Parkes, F.L.S., S^c. Abridged from a paper read before 
the Philosophical Society of Manchester, 

English bar-iron of the finest quality, called tin-iron, and 
which is generally prepared with charcoal instead of mineral 
coke, and made with the greatest care, for this particular pur- 
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pose, IS first cut to the necessary length, and then rolled at the 
mill, by a process which is peculiar to this manufacture, into 
plates of the requisite thinness, and of such form as is suitable 
for, the business. These plates are then cut by hand-shears to 
the sizes suitable to the different markets. And as the shearer 
shears the plates, he piles them in heaps, occasionally putting 
one plate the cross way, to keep each box separate. Two hun- 
dred and twenty-five plates are called a box, but they are not 
put into boxes of wood in this stage of the operation. The iron 
plates now go into the hands of the scaler, who takes them from 
the shear-house, and bends each of them singly across the mid- 
dle, into this form \, preparatory to their being cleaned for 
tinning, and for the conveniency of putting them into the scal- 
ing furnace, as will be more fully explained hereafter. 

This furnace, or oven, is heated by flame thrown into it from 
a fire-place of a peculiar construction, and it is this flame that 
scales the plates, which are put into the oven in rows, and ar- 
ranged three in each row, until the oven is full. It will be ob- 
vious that if they lay flat on the floor of the oven, the flame 
could play only on one side of each plate, whereas, by being 
bent in the form already described, the flame can operate equally 
on both sides. It may here be remarked that the form of all 
tin-plates, one sort excepted, is that of a parallelogram, and that 
if a piece of stiff paper, or paste^board, 13^ inches long, and 10 
inches wide, be bent in the centre at an angle of about sixty de- 
grees, and then put to stand on the two ends, we shall have -the 
form of a plate No. 1. properly bent for the scaling oven. 

The operation of cleansing, as it is called, and which is pre- 
paratory to the process of scaling, is commenced by steeping the 
plates for the space of four or five minutes, in a mixture of mu- 
riatic acid and water, in the proportion of four pounds of acid to 
three gallons of water. This quantity of the diluted acid will 
generally be suflipient for eighteen hundred plates, or eight 
boxes of 225 plates each. 

When the plates have been steeped for the time prescribed, 
they are taken out of the liquor, and placed upon the floor, three 
in a row, and then by means of an iron rod put under them, they 
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are conveyed to a furnace heated red-hot, where they remain 
until the heat takes off the scale, the, removal of which was the 
object in submitting them to that high temperature. 

When this is effected, the plates are taken to a floor, where 
they are suffered to cool — they are then straightened, and beaten 
smooth upon a cast-iron block. The workman knows by the 
appearance of the plates during this operation, whether they 
have been well scaled — for if they have, that is, if the rust or 
oxide which was attached to the iron, has been properly removed, 
they wUl appear mottled with blue and white, something like 
marbled paper. The operation we have been describing is called 
. seeding. 

As it is impossible the plates can go through this process 
without being in some measure warped, or otherwise disfigured, 
they are now rolled a second time, between a pair of cast-iron rol- 
lers, properly hardened and finely polished. This operation makes 
both sides of the plates perfectly smooth, and imparts a sort of 
polish to their surfaces. These rollers are each about 17 inches 
long, and 12 or 13 inches in diameter — but I am inclined to think 
that if the diameter was greater*, they would set the plates 
flatter, and do the work better in every respect. 

The technical name of this apparatus is rolls, not rollers. All 
the rolls which are employed in rolling plates, either hot or cold, 
in this manufactory, Hxehctrd rolls — and there is as much differ- 
ence between a pair of hard cast-iron rolls, and a pair of soft 
rolls, although they may both be run out of the same pot of 
metal, as there is between iron and steel. The workmen inform 
me that the difference is entirely occasioned by the manner of 
casting them — the soft rolls being cast in sand, whereas the 
hard rolls are formed by pouring the metal into a thick cast-iron 
box — and that the metal, by coming in contact with the cold box 
is sufficiently chilled to render the whole face of the roll entirely 

* Sioce the above was written, I have submitted the noaDuscript to a 
gentleman who is very lar^ly engaged in the manufacture of tin-plates, 
and he tells me that the cold rolls which are employed in his work, are 30 
inches iu diameter. 
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hard. The difference in the temper of these two kinds of roll^ 
is so great, that when they are put into the lathe to be turned 
perfectly true, the turnings from the one will be ^th of an inch 
in thickness, whilst the turnings which come from the other are 
not larger than very fine needles. The temper of cast-iron thus 
varying according to the nature of the mould into which it is 
poured, is a circumstance that appears to me to be deserving of 
attention in the manufacture of a variety of other ut^isils em. 
ployed in the arts. 

These rollers are used without heat, but they are screwed 
down very close one upon the other, only leaving bare room for 
the plates to pass, that the. utmost attainable degree of pressure 
may be given to them. This last operation in called cold 

ROLLING. 

When the plates have undergone this process, they are put 
one by one into troughs filled with a liquid preparation called 
the lies. 

This is merely water, in which bran has been steeped for nine 
or ten days, until it has acquired a sufficient acidity for the pur- 
pose. The design of putting the plates into the troughs, singly , 
is, that there may be more certainty of the liquor getting between 
them, and both the sides of every plate being soaked alike in die 
lies. In this liquor they remam for ten or twelve hours standing 
on the edges, but they are turned, or inverted, once during that 
time. This operation Js called working in the lies. 

The next operation is that of steeping in a mixture of sulphuric 
acid and water, in proportions which vary according to the judg- 
ment of the workmen. 

The trough in which this operation is conducted, is made with 
thick lead, and the interior is divided by partitions of lead. 
Each of these divisions is by the workmen called a hoU^ and each 
of them will contain about one box of plates. In the diluted sul- 
phuric acid which is in the different compartments of this vessel, 
the plates are agitated for about an hour, or until they have become 
perfectly bright, and entirely free from the black spots which are 
always upon them when they are first immersed in it 
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Some nicety, however, is required in this operation, for if they 
remain too long in the acid, they will become stained, or blis- 
tered by it, as the workmen term it; but practice enables a 
careful operator to judge of the time when they ought to-be re- 
* moved. This, however, is one of the most difficult parts of the 
business, as few men like to work in it ; though I understand 
that a good pickler is highly valued by his employers, and ob- 
tains great wages. It is necessary to notify that this, and the 
former process' with the acidulated water, are both hastened by 
giving to those menstrua an increase of temperature — and this 
is effected by means of hei^ flues which run under each 
trough. Little additional heat is necessary in summer^ how- 
ever, as OOP or 100^ of Fahrenheit is a temperature suflkiently 
high for either of these operations. 

When the plates come out of the pickle, they are put into 
pure water, and scoured in it with hemp and sand, to remove 
any remaining oxide, or rust of iron, that may be still attached 
to them, for wherever there is a particle of rust, or even dust 
upon them, there the tin will not fix; and they are then put into 
fresh water to be there preserved for the process of tinning. 
The design of putting the plates into pure water, after they come 
out of the sours, is to prevent their becoming agam oxidated— 
for it has been found that after these operations, they will ac- 
quire no rust, although they should b^ kept twelve months im- 
mersed in water. 

It will be perceived diat all these processes are nothing more 
than preparatory measures for the operation which is to succeed, 
viz., that of TiNKiNO. 

For this purpose an iron pot is nearly filled with a mixture of 
block and grain tin, in a melted state ; and a quantity of tallow 
or grease, sufficient, when melted, to cover the fluid metal to 
the thickness of four inches, is put to it However, as some 
gentlemen may not be acquainted with the difference between 
block and grain tin, it may be remarked, before we proceed, that 
the metal known in commerce by the name of block tin, is pre- 
pared either from the mineral called tin-stone, or the <me 
known in Cornwall by the name of tin-pyrites, whilst the article 

Vol. VIII. L 
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called grain tin is* smelted from an ore which is found in grains 
called stream tin ore', under beds of alluvial soil, in low situations, 
whither in the course of ages, it has been washed from the hills 
by a succession of torrents of rain. The former, which is pro- 
duced in the greatest abundance, is always contaminated with a 
portion of iron, sulphur, and other injurious substances, and is 
therefore only employed for common'purposcs— while the grain 
tin, which is nearly free from every impurity, and usually from 
twenty to thirty shillings per hundred weight dearer, is used in 
the processes of dyeing, and in all other cases where pure tin is 
required. I am also desirous of remarking, that, in my opinion, 
it would be more profitable to the proprietor of a tin-plate work, 
if he were to use grain tin alone, or grain tin mixed with that 
kind which is known by the name of " Refined Tb," because 
these kinds not only contain less dross, but they melt, as I know 
by my own experience, into a more fluid metal ; and conse- 
quently, more would run ofi*the plates in the operation of tinning, 
and less tin would be consumed. At present these manufacturers 
use the block and grain tin, in equal proportions. 

When the tin-pot has been charged in the way above men- 
tioned, the metal is heated from a fire-place underneath it, and 
by flues which go round the pot, until it is as hot as it can be 
made without actually inflaming the grease which swims upon its 
surface. The use of the grease is to preserve the tin from the 
action of the atmosphere, and consequently to prevent it from 
oxidating. By meltmg a little tin or lead in an iron ladle, and, 
when the dross is skimmed ofi*, putting a morsel of tallow upon 
the metallic fluid, the eflect of the tallow in cleansing the face of 
the metal will be evident The workmen also say, that it in- 
creases the affinity of the iron for the tin, or, as they express it, 
that it makes the iron plates take the tin better. 

It is curious that burnt grease^ or any kind of empyreumatic 
fat, effects this purpose better than pure fresh tallow. 

Another pot, which is fixed by the side of the tin-pot, is filled 
with grease only ; and in this the prepared plates are immersed, 
one by one, before they are treated with the tin ; and when the 
pot is filled with them, they are suffered to remain in it so long 
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as die snperintend^t thinks necessary. If they remain in the 
grease an hour, they are founA to tin better than when a shorter 
time is allowed them. 

From this pot they are remoyed, with the grease still adhering . 
to them, into the pot just before spoken of, which contains the 
body of melted tin; and in this they are {^aced in a vertical 
position. Three hundred and thirty-eight, or three hundred and 
forty plates are usually put into this pot at once ; and, for the 
sake of their being thcNTOughly tinned, they usually remain in it 
one hour and a half; but occasionally more time is required to 
complete this operation. 

When the plates have lain a sufficient time immersed in the 
melted tin, they are taken out and placed upon an iron grating, 
that the superfluous metal may drain from them; but, notwith- 
standing this precaution, when they become cold there is always 
more metal found adhering to them than is necessary ; and this 
is taken off by a subsequent process, called washing. As this 
process is rather complicated, it will be necessary to describe it 
with some minuteness. 

In the first place, the wash-man prepares an iron pot which he 
nearly fills with the best gram tin in a melted state— ano^er pot 
of clean melted tallow, or lard free from salt — a third pot with 
nothing within it but a grating to receive the plates^-and a fourth, 
called the UsHng-pot, with a little melted tin in it, about enough 
to corer the bottom to the depth of a quarter of an inch. The 
whole will, however, be better understood by referring to the 
following drawing, which exhibits the several vessels in the order 
in which they stand in the manufactory, all supported by sub- 
stantial brick work. 




L2 
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The building in which the pots are fixed is called the Stow, 
The plates are worked from the right to the left of the stow, as 
will be evident by attending to the uses of the separate pots. 
No. 1. represents the tin-pot 

2. The wash-pot with the parting within it. 

3. The grease-pot. 

4. The pan, containing a grating at the bottom*. 

5. The list-pot 

The drawing represents the surface of the pots. The asterisks 
shew the places where the workmen stand, and abo mark those 
pots which have heated flues under them. No. 4 has no fire 
under it 

The parting in the wash-pot No. 2, is a late improvement 
The design of it is to keep the dross of the tin from lodging in 
that part of the vessel where the last dip is given to the plates. 
By using the common tin in the first process of timung, much 
oxide, or dross, adheres to the surface of the plates, and this 
runs off in the wash-pot, and comes to the face of the new metal 
-^but this parting enables the operator to prevent it from 
spreading over the whole surface of the pot Were it not for 
this parting, the wash-man must skim the oxide off the fluid 
metal every time he puts plates into it 

The pots, of which I have given a sketch, being all in a state 
of fitness, the wash-man commences his part of what remains of 
the business, by putting the plates which have undergone the 
various operations hitherto described into the vessel of gnun-tin 
called the! wash-pot f* The heat of this large body of melted 
metal soon melts all the loose tin on the surface of these plates, 
and so deteriorates the quality of the whole mass, that it is usual, 
when sixty or seventy boxes have been washed in the grain tin, 
to take out the quantity of a block, say three hundred weight, 
and replenish the wash-pot with a fresh block of pure grain tin. 
These vessels generally hold three blocks each, or about half a 

* This pan is designed for the receptioa of the plates as the boy takes 
them oat of the grease-pot. It has no fire underneath it. 

t None but ^Tom tin is ever put into this vessel, for the whole of the 
common tin which is consumed in such manufactories, is used in the Jbrtt 
process, vtc., that which is called tmnmg. 
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ton weight of metaL That which is taken out of the wash-pot 
when it is replenished with pure metal, is given to the tin-man 
to put into his pot 

When the plates are taken out of the wash-pot, they are care- 
fully brushed on each side with a brush of hemp of a peculiar 
kind, and made expressly for the purpose. As this part of the 
business requires considerable adroitness and expedition, it may 
be worth while to explain it a little more in detail. 

The wash-man first takes a few plates out of the wash-pot, 
and lays them together before him on the stow, — ^he then takes 
one plate up with a pair of tongs, which he holds in his left 
hand, and with a brush held in his right hand brushes one side 
of the plate,— «he then turns it, and brushes the other side, and 
immediately dips it once more into the hot fluid metal in the 
wash-pot, and ¥rithout letting it out of the tongs, instantly with- 
draws it again, and plunges it into the greaso-pot (marked No. 
3.) adjoining to the wash-pot from whence he had just taken it. 

A person who has not.8een the operation, can form but a very 
inadequate idea of the adroitness with which this is performed 
— ^practice, however, gives the workman so much expedition, 
that he is enabled to make good wages, although he obtains only 
three-pence for the brushing and metallic-washing of 225 plates. 
I am informed that an expert wash-maf , if he makes the best of 
'his time, will wash 26 boxes, consisting of 5,625 plates in twelve 
hours ; notwithstanding every plate must be brushed on both 
sides, and dipped twice into the pot of melted tin. 

Why the plates should be dipped twice during this part of 
their manufacture, may perhaps require some explanation. It 
must be recollected that they are brushed quite hot, and before 
the tin is set, therefore, if they had not the last dip, the marks 
of the brush would be visible. Moreover, the brush takes the 
greatest part of the tin off them, so that if they were removed to 
the grease-pot without being re-dipped, the hot grease would 
take off what remained. 

The only use of the grease-pot is to take off any superfluous 
metal that may be upon the plates^but this is an operation that 
requires great attention, because, as the plate is immersed in the 
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grease while the tin is in a melting, or at least in a soft, state 
upon it, a part must run off, and the remainder become less and 
less while the plate continues m it ; therefore, if these plates 
should ever be left in the melted tallow longer than is abso- 
lutely necessary, they will doubtless require to be dipped a third 
time in the tin. On the other hand, if the plates were to be 
finished without passing through the grease, they would retam 
too much of the tin, which would be a loss to the manufacturer, 
and besides, the whole of the tin would appear to be in waves 
upon the iron. 

It is also equally necessary to attend to the temperature of the 
melted tallow, which must be colder or hotter in proportion as 
the plates are thicker or thinner ; for if, when the tallow is of 
a proper temperature for a thin plate, a thick one was to be put 
into it, it would come out, not of the colour of tin as it ought to 
be, but as yellow as gold. The reason of this is evident The 
thick plate contains mora heat than a thin one, and consequently 
requires the tallow to be at a lower temperature. On the 
contrary, if a parcel of thin plates were to be worked in a 
pot of tallow which had been prepared for thidi plates, such 
a pot would not be hot enough to effect the intended purpose. 

It is a common observation that, in most of our manu&ctures, 
and in all chemical speculations, theory and practice are gene- 
rally at variance; but there are few manufactures, perhaps, 
where there are so many minutise which would escape the notice 
of a casual observer, and yet that require to be carefully attended 
to, in order to produce a good result, as in that which we have 
now been describing— and should the perusal of this paper oc- 
casion but one individual to pause, who was about to enter into 
a new concern with which he was only partially acquainted, 1 
shall have written to a good purpose. 

But to return to the process. When the plates are sufficiently 
brushed, they are again immersed, one by one, in the pot of 
melted tin, as has already been remarked, and inmiediately from 
this they are put into the pot of tallow above-mentioned. This 
pot has pins fixed within it, in such a manner as to prevent the 
plates from touching each other ; and this part of the process is 
conducted in the following manner : 
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When the wash-man lias passedyfve of the plates through the 
melted tin, and from thence into the pot of tallow above-men- 
tioned, a boy takes out one of them and puts it into the empty 
pot to cool, and the wash-man puts m the sixth plate. The boy 
then takes out a second plate, and lays it to cool likewise, when 
the man puts in his seventh, and so they go on, in this regular 
manner, until the whole of the parcel is. finished. 

In consequence of the plates being immersed in the melted 
tin in a vertical position, there is always, when they have become 
cold, a wire of tin on the lower edge of every plate which is ne- 
cessary to be removed, and this is done in the following manner : 

A boy, called the list-boy, takes the plates when they are cool 
enough to handle, and puts the lower edge of each, one by one, 
into the list-pot, which is the vessel that was before described as 
containing a very small quantity of melted tin, and the same as 
that which I have marked No. 5. When the wire of tin is melted 
by this last immersion, the boy takes out the plate, and gives it a 
smart hlamr with a thin stick, which disengages the wire of su- 
perfluous metal, and this falling ofi*, leaves only a faint stripe in 
the place where it was attached. This mark may be discovered 
on every tin plate which is exposed fpr sale ; the workmen^ in 
the manufactory of them, call it the list. 

Nothing now remains but to cleanse the plates from the tal- 
low. This is done by means of bran, and as they are cleansed 
they are put into strong wooden boxes, or boxes of sheet-iron, 
made exactly to fit them ; and this completes the whole business. 

Art. XIV. Miscellaneous Intelligence. 

I. Mechanical Science. 

^ AsT&OKOMT, Navigation, Aoricuxture, Sfc. 

1. New Comets. — M. Pons, of the Observatory at Marseilles, 
discovered on the 1 2th June, a comet in the constellation of 
Leo ; it was very small, being invisible to the unassisted eye, 
and without any appearance of tail. M. Blanpain, was able to 
observe it on the 13th, 14th, 15th, 16th, and 19th ofthe same 
month; on the 13th at 11*" 13' IT mean time, counted from 
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mid-day at Marseilles, it had 152o ir.6, of right ascension and 
25° 22'.9 of northern declination on the I9th,at 10»* 6' 10*, it had 
154° 30^.5 of right ascension and 24° 4'.9 of inorthem declination. 
M. Oambart has deduced the following parabolic elements 
from the observations of M. Blanpain. 

Perihelium distance 0.88117 

Longitude of the Perihelium 255.° 51' " 

Longitude of the Nucleus 107.° 46* 

Inclination of the Orbit 8.° 26' 

Heliocentric Motion, direct 
M. Gambart has drawn as a conclusion from his calculations, 
that on the 24th July, this comet was removed from the earth, 
only one twentieth part of the distance of the earth from the sun. 
Of the comet, which appeared so suddenly early in July, a 
mere notice cannot be necessary, as its brilliancy wiis sufficient 
to announce it to every one. 

2. Steam Boats in America, — ^The following list of steam 
boats, now in operation on the River Mississippi, and its tributary 
streams, has been published by Mr. Robinson. 



Vesuvius Tons 390 

Etna 390 

Buffalo 300 

James Monroe. •• 90 

Washington 400 

Constitution • 75 

Hamot 40 

Kentucky 80 

Governor Shelby 120 

Madison 200 

Ohio 443 

Napoleon 332 

Volcano ....^ 250 

General Jackson 200 

Eagle 70 

Heda 70 

Henderson • . • 85 

Johnston 80 



Cincinnati Tons 120 

Exchange 200 

Louisiana • « . • 54 

James Ross 320 

Frankfort 320 

Tamerlane 320 

Cedar-Branch 250 

Experiment 40 

St Louis 220 

Vesta 100 

Rifleman 250 

Alabama 200 

Rismg States 150 

General Pike 250 

Independence 300 

Paragon ^. 400 

Maysville 150 

7,259 
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There are now building the following Steam Boats. 

Tons. 

2 at Pittsburgh of 180 tons 360 

2 at Wheeling, of 500 and 100.. 600 

2 at Steubinville • 90 

1 atMarietto 130 

1 atMaysville 110 

2 at Cincinnati 720 

2 at Cincinnati 115 and 250 365 

2 at Newport • 500 

1 at Jeffersdnville 700 

1 at Portland (Kentucky) 300 

3 at New Albany each 220 660 

4 at Clarksrille 500 

1 atSalt River 160 

1 atVBvay 110 

1 at Madison. •«..« 120 

1 at Rising Sun » 90 

1 on the Wabash 80 

2 at New Orleans each 200 400 

5,995 

It appears there have been lost by accidents of different kinds, 
the following steam-boats: Orleans, 400 tons; Comet, 15; 
Enterprise, 45 ; Dispatch, 25 ; Franklm, 125; Pike, 25; New 
Orleans, 300. 

3. Fly in Twn/iips. — Lord Thanet, and Mr. Grey, both emi- 
nent agriculturists, have communicated to the Board of Agricul- 
ture their conviction from experiments, that lime sown by 
hand, or distributed by a machine, is an infallible protection to 
the turnip, against the ravages of the fly. It should be applied as 
soon as the turnips come up, and in the same daily rotation, in 
which they were sown ; and the lime should be slaked imme- 
diately before it is used, unless the air is sufficiently moist to 
render that operation unnecessary. 
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4. Oh engrafting Trees, — ^Tree« are frequently grafted by 
making a transverse section of the bark of the stock, and a per- 
pendicular slit beneath it ; the bud is then pushed down to give 
it the position which it is to have ; this operation is not always 
successftil, it is better to employ an inverse method, L e. to 
make the vertical slit above the transverse section, and to push 
the^bud upwards into its positicm. This method rarely fails of 
success, because as the sap descends by the bark, as has been 
proved of late years, and does not ascend, the bud placed above 
the transverse section, receives abundance, whereas, if below, the 
sap cannot get to it. Annales dc Chimie, xi. p. 1 10. 

5. Mildew in wheat prevented. — " Salt one pert, water eight 
parts. With this mixture sprinkle the diseased com. Where 
the com is sown in drills, this may be done with a watering-pot, 
but the best and most expeditious mode is with a flat brush,, 
such as white-washers use, having a tin collar made water-tight 
round the bottom, to prevent the mixture drq>ping down the 
operator's arm, and runnmg to waste. The operator having a 
pail of salt and water in one hand, and dipping the bmsh into 
the mixture with the other, makes his regular casts, as when 
sowing com broad cast ; in this way he will readily get over ten 
acres in the day. About two hogsheads will do one acre : 
wherever the mixture touches, in three or four days the mildew 
will disappear ; upon those parts that escape, the sprinkling 
must be repeated. If judiciously cast, the mixture falls in drops 
as uniformly as rain.'' 

II. Chemical Science. 

§ Chemistry. 

1. On Oxygenated Water, by M. Thenard. — M. Thenard, in his 
further researches on oxygenated water and its properties, has 
ascertained that^the remarkable effects produced, when it is 
placed in contact with platinum, gold, silver, ^c, are occasioned 
also by the contact of several animal substances ; and that all 
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the oxygen is disengaged without any immediate action on the 
substance, at least when the oxygenated water is diluted. 

Pure oxygenated water was diluted until it contained only 
eight times its volume of oxygen, and twenty-two measures of it 
introduced into a tube filled up with mercury. A small quantity 
of perfectly clear and white fibrine, recently obtained from blood, 
was introduced, and immediately the oxygen began to separate. 
In six minutes the water was perfectly de-oxygenated, and gave 
no effervescence with oxide of silver. The gas then measured 
176 parts ; it contained neither carbonic acid nor nitrogen, but 
was pure oxygen. The same fibrine, placed many times in con- 
tact with fresh oxygenated water, still acted in the same way. 
, Urea, albumen, fluid or solid, and gelatine, did not separate 
oxygen from water much oxygenated ; but a portion of the lungs 
cut in thin pieces and well washed, or of the kidney, or 
the spleen, disengaged the oxygen as readily as the fibrine. The 
skin and the substance of veins also possess this property, but 
in an inferior degree. 

*^ But since fibrine, the lungs, the kidney, the spleen, ^c, pos- 
sess, like platinum, gold, and silver, the property of disengaging 
the oxygen from oxygenated water, it is very probable that all 
these effects are caused by the same power. Is it unreasonable 
to suppose, also, that it is by an analogous power that animal 
and vegetable secretions are caused ? I do not think it is ; 
one may conceive in this way how an organ, without either ab- 
sorbing or giving off any thing, may constantly act on a liquid, 
and convert it into new products. This mode of viewing the 
subject accords well with some ideas which have been urged 
lately, and which are rendered, as it were, palpable by the expe- 
riment described in this note." Annales de Chim. xi. p, 85. 

860, given in the former observations on oxygenated water, as 
the number of volumes of oxygen which water could be made 
to take up, appears to be an error in printing ; it should have 
been 616. (See page 379, Vol. VII.) 

2. DelphinCf a New Vegetable Atkcdi — Described by MM. Las- 
saignc and Feneulle in a letter to M. Gay-Lussac. 
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Whilst engaged in analysing the seed of this vegetable 
(Delphmium Staphysagria of linnsus,) we obtained a white 
crystalline substance, of an extremely acrimonious taste, be- 
coming afterwards bitter. This substance possesses alkaline 
properties ; it renders syrup of violets green ; it restores the blue 
colour of litmus, reddened by acid ; it acts with acids like mor- 
phia, strychnine, and picrotoxine, with which it ought to be 
classed. The principal characters we have ascertained belong- 
ing to this substance are the following : It is a fine white pow- 
der, inodorous, and, when viewed in the sun-light, having a 
bright appearance. Thrown on burning coals, it fuses and bums 
with a white thick smoke of a particulsf odour, and leaves no 
residuum. It is slightly soluble in water, but alcohol and sul- 
phuric ether dissolve it with facility. 

It forms very soluble sal^ with sulphuric, nitric, hydro-chloric, 
and acetic acids ; their taste is bitter and acrid. Potash, soda, 
and ammonia, precipitate it in flocculi, which, collected in a filter, 
appear like gelatinous alumine. 

According to our experiments, this alkaline substance exists 
in the seeds of the stavesacre, combined with the malic acid. 
To this combination is owbg the acrid taste of the seeds of this 
ranunculus, and which exists only in the cotyledons. 

The process we followed in extracting this substance is the 
same with that proposed by M. Robiquet for morphium. We 
boiled a portion of the cotyledons that had been treated with 
ether, in a little distilled water ; the filtered fluid was mixed 
with a little pure calcined magnesia, boiled for a short time, and 
filtered ; the residuum, washed carefully, was subjected to the 
action of boiling alcohol of 40^ (sp. gr. 817.) This alcohol eva- 
porated spontaneously, left .the new substance in the capsule 
with the characters we have already described. We also suc- 
ceeded by two other means in obtaining it of great purity. 

If, as we believe, this alkaline body difiers from those 
before named, we propose to call it Delphine, a name which will 
call to mind, as with strychmnSf the name of the genus to 
which the plant belongs from which it is extracted. 

We will shortly make known, in a more detailed paper, the 
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history of this alkaline substance, and the mediod we have 
adopted in analyzing the stavesacre." 

Paris, Jufy 12, 1819. Annales de Chim. xi. 188. 

3. On the action of Nitric Addy Chloriney and lodme, on Uric 
Acu/,^ M.Vauquelin. — For eight months I have employed all my 
leisure moments in those researches on the action of nitric acid, 
chlorine, and iodine, on uric acid, announced by M. Brugnatdli, 
and repeated by Dr. Prout. To detail here all the experiments 
I have m{^e on this subject would be too tiresome, but I shall 
give the principal results of them. I have not been able to 
gather any thing useful from the memoirs of Messrs. Brugna- 
telli and Prout; because, one of these gentlemen has not given 
the process which he followed for the preparation of what 
he calls purpuric acid, and what the other has said appears 
unmtelligible to me, and because these chemists contradict 
each other on a great number of points, respectmg the properties 
of the acid they have discovered. 

I will first observe that uric acid suffers the same changes, 
and gives the same products, whether it be treated with nitric 
acid, chlorine, or iodine ; but these products change in their 
nature according as the action of the agents is continued to a 
lesser or greater extent If this action is retarded, a large 
quantity of a particular colouring matter is formed, and very 
little agid; if it is carried farther, without passing certain 
limits, little colouring matter is obtained, but a much larger 
quantity of acid ; and finally, if the action be continued for a 
long time, these two substances disappear, and oxalic acid and 
ammonia only are obtained. Thus in varying the quantity of these 
bodies, and the manner in which they act on the calculous mat- 
ter, we may obtain at pleasure various products, and in pro- 
portions very different 

rThe best proportions to produce the colouring matter, are 
100 parts of nitric acid, at34°(S.G. 1.307?), mixed with 
100 parts of water, and 50 parts of uric acid, at a low heat 
The solution obtained has a fine scarlet colour. If fre^ quan- 
tities of nitric acid be added to it, and boiled, the red colour 
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disappears, and a yellow one succeeds. If into the first solu- 
tion, milk of lime, very finely mixed, be introduced, the lime 
dissolves, but on approaching the point of saturation, a red 
crystalline and brilliant substance is deposited. The same milk 
of lime, put into the second solution, or that to which nitric 
acid has been added, produces the deposition of a white or pale 
yellow substance, also crystallized, and of a brilliant appear- 
ance. This last substance is a combination of the lime with 
the new acid, formed by the action of the nitric on the uric 
acid. The first is a similar combination, containing a certain 
quantity of colouring matter, formed also at the expense of the 
uric acid. 

After purifying this salt by repeated crystallizations, I de- 
composed it by a sufficient quantity of oxalic acid, and ob- 
tained the new acid in its pure state. It is white, fiisible, of 
an acid taste, readily soluble in water and alcohol, saturating 
but small quantities of bases, and giving, when decomposed by 
heat, hydrocyanate and carbonate of ammonia, empyreumatic 
oil, and charcoal. It causes white precipitates with the acetate 
of lead, muriate of tin, and nitrate of mercury ; but it does 
not precipitate nitrate of silver, nor does its saline combination 
afFect that test. Dissolved in nitric acid, and evaporated to dry- 
ness, it does not produce a red colour. 

The combination of the calculous acid with lime does not 
precipitate solution of silver, but tlie same oombinat^n united 
to colouring matter precipitates the salt of silver of a fine 
purple colour. I took advantage of this property to separate 
the colouring matter from the acid, I mixed a coloured solution 
with nitrate of silver, until no further precipitate was formed ; it 
was of the finest purple, and as soon as it had fallen, and 
the fluid become clear, they were separated, and the deposit 
washed several times; being afterwards mixed with a small 
quantity of water, it was decomposed by the necessary quantity 
of hydro-chloric acid. The colouring matter thus precipitated 
by the silver, the acid to which it was united was found in 
the fluid ; for, on adding to it a little lime, a white precipitate 
was formed, being the combination with silver. 
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The chloride of silver being separated, I obtained a fine red 
fluid, in which there was neither silver nor hydro-chloric acid. 
The following are the properties of this colourmg matter ; it is 
neither acid nor alkaline; acids destroy its colour, making 
it yellow, and nothing can restore its first tint If (mly a small 
quantity of acid is added, the colour passes to scarlet before it 
disaf^)ears. The alkalies, and the oxides of lead, silver, and cop- 
per, convert it to a violet colour, but do not destroy it. Lime 
does not act strongly on its colour ; its combination with it pre- 
serves the red tint. It adheres to metallic oxides, neutral salts, 
and to animal and vegetable substances; but it cannot long 
resist the action of air and the sun, which change it to 
yeUow. 

It follows from what I have detailed, that by the action of 
nitric acid, chlorine, and iodine, on uric acid, there is formed 
a peculiar acid, which is without colour, and an Rotated co- 
louring matter, which is not acid, but which has a stronger 
analogy to the bodies of this class than to the alkalies. It is 
this colouring matter, which, mixed with the peculiar acid of 
the calculus, has made Messrs. Brugnatelli and Prout believe 
the acid itself was coloured, and has caused one to give it the 
name of erythric acid, and the other purpuric acid; names, 
which we may observe, are not applicable to it 

I have made a great number of experiments on this acid, 
and its combinations with difierent bodies ; I have also sub- 
mitted the colouring matter to many tests, of which some 
have given me curious results. I have carefully examined the 
manner in 5i4uch nitric acid, chlorine, and iodine, act on uric 
acid, and the various bodies which, according to circumstances, 
result That which required the most time was a search after 
some simple and exact method of separating the acid and 
colouring matter from each other. ' I shall shortly publish these 
experiments, with the necessary details. 

As names are required for these two substances, I shall pro- 
pose, for the present, for the acid, the name of peroxygenaied 
uric acid*,' and for the colouring matter, that of eryArtne. 

♦ Better oxy-uric acid. 
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4. Persian Metallurgical Processes. — ^The following metal- 
lurgical operations were described in the laboratory of the Royal 
Institution, by Oostad Muhammed Ali. From the clear manner in 
which he illustrated the description, by the disposal of the ap- 
paratus about him, there is not much chance of any important 
error or omission in this account of them. 

Persian Method of purifying Silver. — A sort of basin is made, 
either by excavating the ground, or by arranging stones m a 
circle. This is from nine to twelve, or fourteen inches wide, 
and is incomplete at the side in one place, for the reception of 
the fuel, which, by its combustion, is to melt the metal. The fiiel 
consists of two large and long logs of wood, wliichare placed with 
their ends in Uie aperture on the edge of the basin. These ends 
are lighted by putting a little burning fuel on them, and then 
the blast from a pair of bellows is directed on to and over the 
fire, so as to direct the flame and heat into the basin, in the 
manner, indeed, of a large blow-pipe. Lead, containing silver, 
or impure silver with lead, is then placed in the basin, which 
being soon melted and heated by the flame, is purified as by 
common cupellation. The litharge is forced off to the sides as 
it is formed, and either absorbed or lost, and as the wood 
bums away before the jet of air, the logs are thrust onwards, 
until all is consumed ; then fresh logs are applied, if necessary, 
or the process is stopped, as may be found expedient 

Manufacture of Steel in Perna.— Oostad Muhammed Ali 
thus describes Persian steel-making : — Iron is brought from the 
mountains, but he does not know how it is obtained : a square 
place is built up, about four feet in the side, and fi^ire or six feet 
high, the walls being eight or nine mches thick; stones of a slaty 
kind are put across this on the inside, about eighteen inches 
from the bottom, so as to form a grate; below this is a cham- 
ber for the reception of the melted steel, and above it is placed 
the iron in bars, and charcoal intermingled together. There 
are three apertures just above the grate into the furnace, into . 
which air is propelled from bellows, worked by men sitting ; a 
^fire is lighted, and the heat raised, fresh charcoal is thrown on 
as that in the furnace bums away ; and as the iron becomes 
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carbonized, it melts and falls through the grate as fluid oast 
steel, into the chamber beneath, from whence it is taken and cast 
into ingots. 

From three to four hundred weight of iron is placed in such 
a furnace, and there is a loss of about one-third from oxidation, 
and adhesion to the sides: The operation requires from 
two to three days, with constant blowing. M. Muhammed de- 
scribed the charcoal as being exceedingly hard and heavy, and 
very unlike our charcoal, but did not know of what wood it was 
made. 

5. Process Jw obtaining pure Nickel. — The following is a 
process recommended by Dr. Thomson, for procuring pure 
nickel :— " I take a quantity of the brittle reddish alloy, well 
known in commerce by the name of speiss. This alloy is 
chiefly an arseniuret of nickel, though it probably contains also, 
occasionally at least, several other metals. Upon the speiss 
reduced to a coarse powder, 1 pour a quantity of dilute 
sulphuric acid, place the mixture in a Wedgewood evaporating 
dish upon a sand bath, and add the requisite quantity of nitric 
acid at intervals, to enable the acid to act upon the speiss. By 
this process I obtain a deep grass- green liquid,while a consider- 
able quantity of arsenious add remains undissolved. The green 
liquid, carefully decanted ofl* the arsenious acid, is evapo- 
rated on the sand bath, till it is sufiSciently concentrated to yield 
crystals. It is then set aside in a cool place. A deposit of 
beautiful crystals of sulphate of nickel is obtained. By con- 
centrating the liquid still further, more crystals of sulphate of 
nickel fall, but after a certain time the liquid, though its colour 
continues still a dark green, refuses to yield any more crystals 
of sulphate of nickel. By evaporating it to the required con- 
sistency, and then setting it aside, a very abundant deposit is 
made of an apple-green salt, which adheres very flrmly to the 
evaporating dish. I took this matter at first, from its colour, 
to be arseniate of nickel ; but I found it, on examination, to 
be a double salt, consisting of sulphate of nickel and arseniate 
of nickel, united together. I endeavoured to get rid of the 
Vol. VIII. M 
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arsenic aeid by fissolving the salt in water, and causing a cur- 
rent of sulphuretted hydrogen gas to pass through it, as long 
as any precipitate appeared. By this method I threw down a 
great deal of arsenic, but on filtering and evaporating the liquor, 
it was still converted into an apple-green matter, and, of 
course, contmned arsenic. I found that when the salt was dis- 
solved m water, the liquid became opaque, owing to a quantity 
of arsenious acid, which separated from the salt Tlie liquid 
being now filtered, to get rid of the arsenious add, and pro- 
perly evaporated, yielded a new crop of crystals of sulphate of 
nickel. These crystals continued to be deposited as long as a 
single drop of the liquid remained unevaporated. By this me- 
thod may' the whole of the nickel in the speiss be obtained in the 
state of sulphate of nickel. This sulphate is quite free from 
arsenic or arsenious acids, for the presence of these acids pre- 
vents sulphate of nickel from crystallizing. But for greater se- 
curity I dissolve the sulphate of nickel in water, and crystal- 
lize a second time. 

.The pure sulphate of nickel thus obtained, is dissolved in 
water, and decomposed by carbonate of soda.' The carbonate 
of nickel, when well washed and dried, is a light-green powder. 
I make it up into balls with a little oil, enclose these balls in 
a charcoal crucible, which is put into a Hessian crucible, the 
mouth of which is covered and luted. It is now exposed to 
the greatest heat that I can raise, in a melting furnace for two 
hours. By this process I have always obtained a button of 
pure nickel in the metallic state. 

The nickel thus obtained is hard, but malleable, and very 
obedient to the magnet. I think it contains a certain propor- 
tion of carbon in combination with the nickel. The button is 
usually surrounded with a thin dark shmmg cuticle, which I 
take to be a carburet of nickel.-^ilnna& of Philosophy. 

6. Analyses ofCoal.-^DT. Thomson, has lately analysed the 
varieties of pit-coal, with very extraordinary results. — ^The 
species examined were, 1. caking coal, or Newcastle coal; 2. 
splint coal, or light bum hard coal, being the fifth of the six 
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Glasgow eod-bedsy or the lowest of those now wrought. This 
coal is the only kind employed at Glasgow, for makmg coke, and 
it is also solely used for the smelting of iron. 3. Cherry coal or 
•oft coal; this kind constitutes the greatest part of the four up- 
permost of die Glasgow beds^ especially the third and fourth 
beds. The Staffordshire coal, too, appears to be of the same 
iiiid. 4. Camielcoal. 

The earthy part was ascertained by burning a certain portkm of 
4eaeh coal ; the other dements were ascertained by the products 
given, when a portion of the coal was heated with the peroxide 
of copper. The results are that caking coal is composed of 

33 atoms carbon 24.75 75.28 

11 hydrogen. •• 1.375 ••.. 4.18 

3 azote *5.25 ••••1^.96 

1.5 ••• .oxygen •••• 1.5 •••• 4.58 1 

32.875 100. 

So that the weight of an integrant particle of caking coal 
cannot be less than 32.875, and It must be either that number, 
4>T a multiple of it 

Splint cpal contains, 

^8 atoms carbon 21 75. 

14 hydrogen •• 1.75 ..•• 6.25 

1 azote •••••• 1.75 •«•• 6.25 

31 . « • • • oxjfg^ • • • • 3.5 • • • • 12^ j». 

28. 100. 

Cherry Coal gave, 

34 atoms carbon ^.5 •••• 74.45 

34* hydrogen .. 4.25 .... 12.4 

2 azote 3.5 ••.. 10.22 

1 ...... oxygen .... 1. ••.. 2.93 

34.25 100.00 



* Erroneously printed in the annab, 8.S5. 
f Erroneously printed in the tanalt, 9^8. 
M2 
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Caimel Coal gave, 
1 1 atoms carbon *• • • . 8.25 •••••• 64.72 

42 hydrogen .. 2.76 ...... 21.56 

1 .azote 1.75 •••••• 13.72 

12.75 100. 

The singular relation observal between the carbon and 
^e hydrogen surpasses all expectation. It is perhaps the first 
instance offered to us, where these general elements of animal 
and vegetable substances, combined iq such different propor- 
tions, give such similar substances as the four varieties of 
pit coal; and what increases the wonder is, that Dr. Thomson 
seems inclined to think that coal is a direct combination of these 
elements, and not any compound of bitumen, ^., as has been 
supposed. 

7. Analysis of the Water of the Dead Sea, by M. Oay-Lussac.— 
The water had been preserved in a vessel of tinned iron, herme- 
tically closed. When poured out it had no bad or bituminous 
smell : it was slightly turbid, but soon became perfectly clear^ 
M. Bose could not discover any microscopical animals in it 
Its taste was very saline and bitter. 

Itt specific gravity at 17^(62°. 6 Fahr.) was 1.2283. This is 
sufiicient to enaUe a man to float on the surfece of the Dead Sea 
without motion; but it contradicts the statement of Strabo, who 
says, that a man may remain upright in it, without sinking be- 
low the navel. At present 81 hundredths of his volume would 
be submerged, and it is not probable that the Dead Sea was 
more saline formerly than at present 

The water, exposed to a temperature of 7^ befow freezing 
(19^.4 Fahr.) did not deposit any salt ; so that it is not sa- 
turated: it however deposited muriate of soda, at the tem- 
perature of 15^ (59^ Fahr.) when it had lost 4.71 hundredths of 
its weight 

Saussure's hygrometer, placed in the air in contact with 
this water, indicated about 82°; so that the air contained only 
two-thirds of the moisture it would have taken up, if it had stood 
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over pme water. From this it results, that the air will not 
earry off water from the Dead Sea, except when below 82^ of 
humidity, and that it will give water to it, when it is above that 
pomt. The borders of the Dead Sea should, therefore, constantly 
enjoy a dry atmosphere. It is very probable that that sea has 
arrived at a fixed degree of saltness, relative to the humidity 
of the air and its temperature; a conjecture ^diich could- 
be verified if the mean hygrometrical degree at its smhce 
were known. 

100 parts of the water gave, by eviqpmration, a salme resi- 
duum, which, when dried perfectly, account being taken of the * 
muriatic add which the heat disengaged, weighed 26.24. This 
residuum was composed of 

Chloride of sodium, (common salt). • • • • • 6.95 
Chloride of calcium (muriate of lime) • . • • 3.98 
Chloride of magnesium(muriate of magnesia)15.31 

26.24 
It contained ako, a small quantity of chloride of potassium^ 
(muriate of potash) and traces of a sulphate, probably with a 
base of lime. 

From an examination of the water of the River Jordan, it was 
found to contain principally common salt, with some muriate of 
magnesia, a very slight quantity of sulphate of lime, and, pro- 
bably, also muriate of lime, but in very minute quantity. This 
salt did not appear to be in the same proportion as in the 
water of the Dead Sea. The sulphate of lime, for mstance, is 
relatively in more abundance in the first ; but it is probable that 
the large quantity of muriate contained in the latter, prevents 
the sulphate of lime from remaining in solution. 

Annales de Chmie. xl. p. 195. 

8. Chesnut Wood substituted for OaA-6ar^— There is an ac- 
count given by Mr. W. Sheldon, in Professor Silliman's Journal^ 
of the chesnut-tree, and the application of its wood to the pur- 
poses of tanning and dyeing. By analysis it has been found 
that chesnut wood contains twice as much tanning as cleaned 
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oaMark^ and sbt-seretiths as mudi coloaring matter as log«^ 
wood. Leather taimed with it is described as superior to thai 
tanned with oak'-bark. Ink made with it is admirable, and io 
dyeing it seems to, haive a gpreater affinity for wool than either 
galls or sumach, causing, therefore, a more permanent colour. 

The inspissated aqu^us extract of the chesnut wood very 
much resembles catedni ; except tint, according to Professor 
Dewey, of William's Colkge, it pfccipitates a fourth more of ge* 
latine ; and in dyeing it is infinitely superior, for it gires the finest 
blade, whilst the colour obtained iron catechu is only a meagre 
olive. 

Mr. Sheldon concludes his letter by s(«ie details and obser^ 
vations, which will perhaps induce many to receive the more 
important part of it with caution. On making solutions of 
the wood, one from the trunk of a tree three feet thick, and ano- 
ther from a limb about three indies in diameter, and precipitating 
them by the same quantity of solution of gelatine, the precipi* 
tates appeared in congeries, bearing a proportion in size to. the 
sticks firom which they were obtained. Mr« Sheldon thinks 
this may lead to a new nomenclature of precipitates, and to the 
illustration of the compound nature of bodies, and of chemical, 
or electro^diemical, affinities ; and further, that eren the me 
of a stick may probably be ascertsdned with almost as much 
predsion as by actual, admeasurement. 

The editor of Silliman's Journal states having verified the 
most important of Mr. Shddon's experiments. 

9. Staple Sugar, — Experiments were made some years since 
in France, for extracting sugar from the maple-tree, but they 
were subsequently abandoned. It appears, however, that in 
Bohemia better success has been obtained, and that M. Bodard 
has received important information on the subject. An indsion 
was made in a maple-tree, from which a quantity of syrup issued, 
which afterwards produced sugar, rivalling, as it is said, that of 
the beet*root, or the cane. 

10. Pre$ervationqf Water at &a.— M. Perinet, after an exa- 
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nuntttioQ of the means which are, or may be, adopted for the 
preservation of fresh water at sea, gives the preference to the 
following : H parts of oxide of manganese in powder is mixed 
with 250 parts of water, and agitated every 15 days. In this 
way water has been preserved unchanged for seven years. 

The editor of the Annates de Chi^ observes, that oxide of 
manganese has the power, not only of preserving water, but of 
rendering that sweet which has become putrid ; but he also 
points out the important circumstance, that the oxide is slightly 
soluble in water, and therefore recommends the use of iron tanks 
for the water, as in England. 

11. Anafyas of Sea TToterl^-Acoording to an analysis of 
sea-water from the Ck>romandel coast, made by M. Plague, 
professor of ch^nistry, ^., it would appear to contain the fol- 
lowing proportions of substances. 

Carbonioadd 0.000033 

Muriate of magnesia 0.009280 

Muriateofsoda 0.023100 

Sulphate oflime 0.001064 

Sulphate of magnesia 0.001524 

Sub. carb. of magnesia 0.000140 

Sub. carb. oflime ••• • 0.000060 

Animal mucus 0.000080 

0.035281 
M. Plague search^ diligently for nitrate of potash, but was 
not able by any means to detect its presence. 

12. TUanium in Iron Ores. — M. Robiquet has lately examined 
the oxidulated octoedral iron, from the steatite of Corsica, and 
has found it to contain a considerable portion of titanium. It 
dissolved completely in muriatic acid, but the solution, evapo- 
rated to dryness at a moderate heat, and re-dissolved in water, 
left a white pulverulent substance, which, when fused with 
potash, and afterwards dissolved in muriatic acid, gave all the 
characters of a solution of titanium. In this way, six parts have 
been separated from 100 of the mineral. M. Robiquet is in- 
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duced to suppose, therefore, that titanium generally ^accompa-^ 
nies the oxidulated iron in nature, and that this compound i» 
not peculiar, as has been supposed, to yolcanic countries. 
Berzelius found titanium in the iron ore of the Isle of Elba. 

13. Chemical Prize Subjects. — ^The following subjects have 
been proposed by the Royal Academy of Copenhagen : 1. Nikm 
principium illud Scytodepsicum, quod ope caloris in materiis 
vegetabilibus formatur ejusdem est naturse ac illud, quod ex 
galla, ex cortice querciis, etc., extrahitur, anab hocdiscrepat? 
An et quatenus in arte coriar& adhibiri potest ? Et quse sunt 
conditiones, quibus satisfieri debet, ut maxim& quantitate produ- 
cantur? 

2. Mutationes chemicas, quee in^ foeno eveniunt, dum inter 
fermentationem colorem badium contrahit, accurate examinare ; 
nee non investigare, anne ex notitiis rei chemicis indi compara- 
tis utiles qusedam regulse de confectione et usu talis fbeni deduct 
possint ? 

The prizes attached to these subjects are each of 100 rubles. 
The papers may be written in Latin, English, French, German, 
Swedish, or Danish, and are to be sent to M. H. C. Orsted, se- 
cretary to the Academy, by the month of December of this year. 

14. Strength of ^tnaWmes.'^ThefoWow'mg wines were fur- 
nished to me by Mr. Ridgway. The specific gravity of the al- 
cohol, of which the proportions per cent, are given beneath, is, 
825 at 60^ F. 

JEtna red contained •• 18.9 percent. 

iStna white 18.16 ditto 

^tnaSercial 19. ditto 

^tna white Falemian 1 8.99 ditto 

JEtna red Falemian 20. ditto. 

M. F. 

15. On the Oxidation qf Silver and Copper, — In a letter from 
S. Lucas, Esq. to Mr. Dalton. 

Shejield, May 31, 1815. 
Dear SiR,^When I had the pleasure of seeing you in Man- 
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Chester, I mentioned haying ohserved that pure silver, when 
melted, and while in a flu^d state, had the property of uniting 
with a small proportion of oxygen, not only from the atmosphere, 
bat also from other bodies which gave it out at a suitable degree 
of heat, as some of the nitrates for instance ; and that the oxy- 
gen thus absorbed remains united with.the silver only so long as 
it continues in a fluid state, or while fluid, until some substance 
be applied, having a more powerful attraction for the oxygen. 
In proof of this, I now send, for your inspection, a few specimens 
of silver that has been in the different states, and which carry 
the external marks : and also a bottle of the gas collected from 
silver, which had been exposed to the mfluence of the atmosphere 
by cupellation. 

If silver in large quantities, after having been exposed in a 
melted state to a current of oxygen gas or atmospheric air, be 
allowed gradually to cool, the surface first becomes fixed or 
solid i this soon bursts, ebullition ensues, and an elastic vapour 
in conuderable quantity escapes, driving before it a portion of 
the internal fluid metal, which, becoming solid as it is brought 
to the surface, produces the protuberances as shewn by the ac- 
companying specimen. No. 1. This ebullition continues from 
^ to ^ an hour or more, according to the quantity of silver, and 
the rapidity with which it is cooled. 

If, instead of cooling gradually, it be made to assume the solid 
state suddenly by pouring it into water, still the same phenomena 
occur ; an ebullition takes place, and oxygen gas is evolved, but 
as the silver is so much divided, and passes so suddenly from 
the fluid to a solid state, the protuberances are proportionably 
minute, and are spread nuMre equally over the whole surface, as 
will be seen in specimen No. 2. 

No. 3 shews the arrangement of crystallization, which the 
silver assumes when the gas is separated from it, during the titne 
of its becoming solid. 

I have before observed, that substances having a powerful 
affinity for oxygen, will take it from the silver, even while m a 
fluid state. Thus, if charcoal be spread, for a few moments 
only, on the surface of silver that has absorbed oxygen, the whole 



Digitized by LjOOQIC 



170 Miscellaneous Intelligence. 

of the oxygen will immediately be taken from it ; no ebnliitaon 
or escape of gas occurs,' whether it be cooled gradually, as in 
specimen No. 4, or when poured into water, as in No. 5. By 
comparing these two specimens with Nos. 1 and 2, a v^ great 
difference will be observed, which is occasioned wholly by the 
escapeof gas firom the latter, while no such circumstance attend- 
ed the former. 

The bottle of gas whicl^oa will receive herewith, was collect- 
ed in the following manner. Some silver, after cupdlation, t^ in 
a state.of perfect purity, was poured, by a few pounds at a timey 
into a vessel containing about 30 gallons of water, and an inverted 
bottle previously filled with the water, and widi a funnel in its 
mouth, being instantly placed over the silver, as it was each time 
poured into the water, the gas, as it was given out and arose from 
the silver, was thus collected in the bottle until it was filled. 

Care is necessary, that the neck of the bottle be kept below 
the surfiice of the water to prevent the access of atmospheric air, 
and I am not very certain that there is not a little admixture *. 

In addition to the above, I have enclosed two samples of ^c^ 
per, in two different states, both, however, equally pure, excefA 
that the one is believed to be combined with oxygen, and ^ 
other not. 

No. 1, is a sample taken from a fumace-fuU of about 5 cwt., 
when in a melted state, and which had been exposed uncovered 
to a current of atmospheric air for about two hours before and 
during the time it was melting. This, when poured into water 
exploded most violently, as will be seen by the small, which was 
attempted to be granulated. 

The specimen No. 2, is a sample from ^ same copper, after the 
surface had been covered with charcoal for about half an hour. 
This, you will perceive, is in a very different state from the other, 
and, when poured into water, granulated without any explosion, 
as the small bits will shew. I remain, ^c. 

(Mcmchester Transaf^ions.) Samuel Lucas. 

* I found this gas to contain 86 or 87 per cent, of oxygen* J. P. 
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§ 2. Miner ALOOT, Geology, S^c, 

1. Native Carbonate of Afa^iieno.— This substance has lately 
been discovered at Hoboken^ in Staten Island^ at the same place 
where the hydrate of magnesia was found by Dr. Bruce. It 
occurs in horizontal veins about two inches thick, in a serpentine 
rock. At first it was soft, white, and slightly adhesive ; but when 
dry it easily rubbed to powder. It is perfectly soluble with ef- 
fervescence in sulphuric acid, yielding,, on evaporation, crystals 
of sulphate of magnesia. More lately, the same gentleman has 
discovered in the same place, veins of carbonate of magnesia, in 
fine acicular crystals. They were grouped in minute fibres, radi- 
ating Yrom the sides ; sometimes the. crystals were^ suspended, 
and assumed the stalactitic form. 

2. Anafysis of (he Euckue^ by M. Berzelius.^I owe to the ge- 
nerosity of M. de Souza, formerly ambassador from Portugal to 
France, the specimen of this rare stone, which I have employed 
for an analytical experiment. The stone reduced to powder was 
heated with carbonate of soda, in a platinum crucible, and then 
being acted on by dilute muriatic acid, left a light white powder, 
which was separated ; the fluid was evaporated to dryness, and 
treated as is usual in analyses of the emerald. The powder, in- 
soluble in muriatic acid, resembled oxide of tantalium. It was 
heated with super-sulphate of soda ; a portion dissolved, but as 
the whole of the saline mass was soluble in water, the powder 
could not be oxide of tantalium. A current of sulphuretted 
hydrogen gas was passed into the solution, and threw down a 
ydlowish precipitate, which, after being dried and weighed, was 
entirely reduced before the blow-pipe, and gave a globide of tin. 
The fluid, precipitated by the gas, gave, with ammonia, a preci- 
pitate soluble in carbonate of ammonia. It was glucine. I have 
thought it right to notice this property which glucine has of 
giving, with oxide of tin, a combination which resists for a long 
time the action of acids, because, in the analysis of the gado- 
linite of Kovarfdrt, the same thing happened to me with a com- 
bination between glucine and the oxides of manganese and ce- 
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num. These combinations are Frequently formed, even by the 
analytical processes, and embarrass the operation. I have found, 
nevertheless, that, by means of the long-continued action of 
concentrated muriatic acid, it is dissolved. I obtained from the 
euclase, 

Silex 43.22 

Alumine .,,, 30.55 

* Glucine 21.78 

Oxide of iron 2.22 

Oxideof tin ••••• 7 

98.47 

M. Berzelius afterward, by comparing the quantity of oxygen 
in the earths, found them to be in the glucine, alumine, and silex, 
nearly as 1, 2, and 3 ; and then, according to the laws which be 
assumes to be established, conceives the correct composition of 
the euclase to be as follows : 

Silex 44.33 

Alumine.. 31.83 

Glucine • 23.84 

100.00 
Thus represented, OS + 2 AS. 

3. ShekUm of a IF%a&.— On Monday, August 19th, while 
some workmen were employed in making improvements upon 
the estate of Airthry, the property of Sir Robert Abercromby, 
Bart, about 300 yards south from the east porter's lodge, which 
leads to Airthry-castle, they came upon a hard substance, which 
proved to be the skeleton of a large-siied whale, dimennona 
nearly as follows : 

Ft. !•. 

Head, or crown-bone, in breadth «•••• ••«. 8 5 

length , .• 6 

There are nine vertebrae, some of which are in dia- 
meter, independent of the processes • •••• 1 8 

— — breadth, with the processes ••••••• 3 6 

Two bones of the swimming paws, 1 of them in length 5 4 
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Fl. la. j 

Theother (broken) 3 8 

Circumference of these bones •••••• • • • 3 8 

Six broken pieces of bone, from 1 to 4 feet in length. 

Thirteen ribs, one is in length 10 

—— in circumference •• • ••••••• • 1 1 

Another in length • ••••• 9 3 

Ditto in circumference • ••» •••• 1 2 

A very entire, oyal, and hollow bone, like a shell, was found, 
also,5inche8long, and 3 in diameter; and along with the bones 
a fragment of the lower part of a stag's horn was found, 14 
inches long, and 8 in circumference. 

All these bones occurred at a depth 'of from 18 inches to 
3 feet from the surface of the ground, in what is termed recent 
alluvial earth, formed by the river Forth, and composed of a 
blue coloured sludge or sleek, with a covering of peat earth, a 
few inches thick. 

The situaticm where the bones were dug up naturally refers 
to a very remote period of time, of which we have no record, 
when the river Forth was here a great arm of the sea, extending 
from the Odiill Mountains, on the north, to the rising ground in 
the Falkirk district, on the south ; and when the very interesting 
and picturesque greenstone rocks of Abbey Craig, Stirling Castle, 
and Craigforth, formed islands in the midst of the water. Ac- 
cording to the situation of the Roman stations and causeways at 
a small distance from whence the skeleton has been found, it 
may reasonably be concluded that the whale had been stranded 
at a period prior to the Christian eera. 

TtOoch. Magaz. Aug. 157. 
III. Natural Histoie^y. 

% 1. BOTAKT, ZOOLOOT, ^C. 

1. LatUude of Trees in Sweden. — From researches made in 
Sweden on the different kinds of wood indigenous . to the 
country, it has been ascertained that the birch reaches the 



Digitized by LjOOQ IC 



174 Miscellaneous Intelligence. 

farthest north, growing beyond the 70th degree; the pine 
reaches to the 69tfi ; the fir-tree to the 68th; the osier, willow, 
aspien, and qoince, to the 66th ; the cherry and apple-tree to 
the 63d; the oak to the 60th; and the beach to the 57th; 
while the lime-tree, ash, elm, poplar, and walnut, are only to 
be found in Scania. 

2. Simultaneoui existence of Sah and Fresh Water McUusoa^ 
in the Oulfof Ztvoiiia.— -The difficulty experienced in Geology, 
of explaining the simultaneous existence in certain strata of 
salt and fresh water shells, and also the importance, perhaps 
exaggerated, which many persons hare attadied to this dis- 
covery, induced M. Beudant, some years sinoe, to undertake 
experiments, with the view of ascertaining if it were possible 
to habituate marine shell moUusca to live in fresh water, and, 
vice versdj fresh water shell moUusca to live in salt water. It 
sippeared from the results obtained, that these changes could 
really take place, but the n^xture of these two sorts of animals 
in the same water had not been observed in nature. M. de 
Freminville, lieutenant of a vessel, a xealous cultivator of the 
sciences of Zoology and Geology, has announced, in a letter to 
M. Brongniart, dated February 11, 1819, this curious dis- 
covery. — ^* The lesser degree of saltness of the waters of the 
Baltic Sea is more sensible in the Gulf of Livonia than any 
where else. It is such that the fresh water moUusca live 
there very well ; and I have found on the shores of Unios, Cy- 
dades, and Anodontes, living intermmgled with carduums, 
tellenes, and Venus*a, shell fish which generally live in the 
most salt waters.** — Jaumcd de Physique^ Jtdy 17, 1812. 

3. Singtdar Anecdote of the Spider, with Ohservatkms on the 
Utility of Ants in destroying Venomous Insects. By Captain 
Bagnold. 

Desirous of ascertaining the natural food of the scorpion, I 
enclosed one (which measured three quarters of an inch from 
the head to the insertion of the tail) in a wide-mouthed phial, 
together with one of those large spiders, so common in the West 
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Indies, and doted it with a cork, perforated by a qmll, for the 
admission ofair ; the insects seemed carefully to avoid each other, 
retiring to opposite ends of the bottle, which was placed horizon- 
tally. By giving it a gradual mclination, the scorpion was forced 
into contact with the spider, when a sharp encounter took place, 
the latter receiving repeated stings from his venomous adver- 
sary, apparently without the least injury, and, with his web, 
soon lashed the scorpion's tail to his back, subsequently se- 
curing his legs and claws with the same materials. In this state 
I left them some time, in order to observe what effect would be 
produced on the spider by the wounds he had received. On 
my return, however, I was disappointed, the ants having en- 
tered and destroyed them both. 

Jn the West Indies I have daily witnessed crowds of these 
little insects destroying the spider or cockroach ; as soon as 
he is despatched, they carry him to their nest I have fre- 
quently seen them drag their prey perpendicularly up the wall, 
and although the weight would overcome their united efforts, 
and fall to the ground, perhaps twenty times in succession, yet, 
by unremitting perseverance, and the aid of reinforcement, they 
always succeeded. 

A struggle of this description once amused the officers of His 
Msyest/s ship Retribution for nearly half an hour : a large 
centipede entered the gun-room, surrounded by an immense 
concourse of ants f the deck for four or five feet around was co^ 
vered with them, his body and limbs were encrusted with his 
lilliputian enemies, and although thousands were destroyed by 
his exertions to escaper they ultimately carried him in triumph 
to their dwellmg. 

In the woods near Sierra Leone I have several times seen 
the entire skeletons of the snake beautifully dissected by these 
minute anatomists. 

From these circumstances it would appear, that ants are a 
considerable check to the increase of those venomous reptiles, 
so troublesome in the torrid zone ; their industry, perseverance, 
courage,, and nimierical force, seem to strengthen the conjec- 
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ture; in that case they amply remunerate us for their own de- 
predations. 

§ 2. Meteorology, Electricity/ Sfc. 

I. MeteoroUte. — ^The following description of a previously 
unrecorded meteorolite is from the Journal de Physique for 
April. It is given from M. Cavoleau in a letter to M. Du- 
buisson. 

** On the 5th of August, 1812, at two o*clock in the morning, 
whilst the weather was calm and the sky clear, a meteor, daz- 
zling with light, struck the sight of some travellers and coun- 
trymen in the neighbourhood of Chantonnay, in the depart- 
ment of La Vendee, on the road from Nantes to La Rochelle. 
It was said to have been seen at many leagues' distance. The 
time of its duration was not observed, but it terminated in a 
violent explosion, which was compared to the loudest clap of 
thunder which had been heard in that country. 

In the middle of the day the master of the farm of la Haute 
Rev^tison, 4,000 metres (4374,5 yards) from Chantonnay, 
perceived, in a field near to his house, a large stone, which he 
had never before observed. It was buried two feet and a half 
in the earth, and had a strong smell of sulphur, which it re- 
tained during six months, but which at last was lost" 

At the end of December, 1814, M. Cavoleau b^scame ac- 
quainted with this fact, and judging from this relation and the 
appearances of the stone, that it was an aerolite, he sent an 
account of it, with some fragments, to M. Dubuisson, who 
says — '' 1. The crust, or envelope, appears to me to differ 
from that of other fallmg stones of this kind, in passing from a 
black colour to the yellow of peroxide of iron. 2. It diflfers 
also from other pieces of this kind in the internal parts, giving 
sparks when struck by steel, though not so abundantly as the 
outside. 3. The internal part, like the crust, scratches glass. 
4. The form of the mass appears to have been rounded, and to 
have had many cells and cavities. The interior is granular, of 
an earthy appearance, with the exception of some brilliant 
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pmntB of meteoric iron, which t^e abundant, and tome of ihe 
tulphuret of iron, rather rare. Its colour b yariable, it passes 
from the common grey to the yellow of oxide of iron, and af- 
terwards to a blackish brown." M. Dubuisson concludes by 
expressing his conviction of its being a meteoric stone. 

2. Prize Question in Meteorology. ^^The Academy of Sciences, 
Arts, and Belles Lettres, at Dijon, proposes the following 
question as the subject for a Prize, in 1821 >~" How far is it 
possible, in the present state of natural philosophy, to explain 
aqueous meteorological phenomena V 

3. Earthquake.-^lt is mentioned in accounts from Rome, 
that a violent shock of an earthquake was felt at Cometo, on 
tb^ 26th of May, which considerably damaged sereral edifices, 
but no lives were lost The celebrated cupola of Castello, re- 
markable for its antiquity and its Gothic architecture, was thrown 
down ; and the church of the minor friars, of which it formed 
a part, was so much damaged as to prevent the performance of 
service m it The shock is stated to have been felt along the 
whole coast of the Mediterranean. 

4. New Voltaic Pile of two Elements^ ^c, £y H. ZambonL— 
M. Zamboni has constructed a new voltaic pile, containing only 
two elements, the one a metal, the other a fluid. He has 
called it the binary pile. In its construction it is necessary that 
the fluid should be an, imperfect conductor, as, for instance, 
wa^er; and that the two elements should be in contact by un- 
equal surfaces. The following is the most simple process :-— 
Small square {Meces of tin-foil, half an inch in the side, are 
to be cut out, having a very fine slip, or tail, of the metal, two 
or three inches long, left adhering to them ; these are the me- 
tallic demenU of the pile. Place thirty watch glasses in 
a circle, on a well insulated sur&oe, and fill them to a cer- 
tain height with distilled water; communicate them one with 
another, as in the couroime de tauet, by placing the pieces of 
metal across the edges of the two contiguous glasses, always 

Vol, Vin. N 
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in the same directioii, and so that the square portion may be 
entirely immersed in the water of one glass, whilst die tail 
barely touches that in the next The cirde remaining open, 
communicate one of its extremities with the earth, and the 
other with a good condenser ; and it will be found that the ap- 
paratus has two poles, that corresponding to the squares of 
metal, being yitreons (positive), and the other resinous (ne- 
gative). 

An apparatus similar to the preceding, Uie metallic dements 
of which are long parallelograms, will not give any electric 
signs, whilst the pieces of pnetal are plunged into the water 
equally at both extremities ; but as soon as they are unequally 
immersed, the electricity becomes evident at the two poles, as 
in the preceding apparatus ; the vitreous pole always corre- 
sponding to the metallic surface the farthest in the water, so 
that die same pole may be made either positive or negative, by 
plunging the metallic extremitits, which correspond to it, more 
or less into the water. 

The same effects are produced by using zinc, and even 
copper, in place of tm, but oxide of manganese produces no 
effects. 

The binary pile does not charge the condenser immediately ; 
the electricity does not become evident in less than half a 
minute, or even a longer period, and it increases by degrees. 
It may be supposed that this effect is produced by the oxidation 
of the tin, as then the pile would have diree dements ; but at 
the end of many days, the electric tension was the same as at 
its first arrangement, though not the slightest trace of oxida- 
tion could be perceived. That the developement of dectridty 
by the binary pile is not produced by oxidation is proved also 
by the circumstance, that in using zinc in place of tin, the 
electricity diminishes as the oxidation increases, until it dis- 
appears, after which it agcun re-appears, but in the contrary 
order. 

A pile constructed of ten discs of tinned paper, without the 
addition of any other substance, gave to Bennetts electrometer, 
combined with a condenser, a divergence of the third of an 
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inch in about half a minute. The metallic ftKJe was vitreously 
electrified, and the paper end resinously. The effect constantly 
auginaited with the number of discs. Another pile of tinned 
pi^>er discsi of whidi the rererse sides had been covered with 
honey, io preserve a constant humidity, also gave electridty, 
but it required forty or fifty discs to equal the effect of the pre* 
ceding ten and the electricity was changed, for the metal 
was resinous and the honey vitreous. On the following day 
there was scarcely any electricity, and it soon entirely disap* 
peared, in consequence of the ps^ier becoming penetrated by 
the honey, when the metal was equally in contact with it on 
both sides. A pile of tinned paper, of which the discs were 
pasted together, gave no electric signs, because the metal was 
equally in contact with the paper on both feces. 

When a pile of this kind has become inactive, it may be 
renewed by separating the discs, and ahipg them, so as to di- 
minish the effect of moisture on one of the faces of each disc. 
In general, binary piles only produce their effect by the in- 
equality of contact between the fa/ces of the metallic and humid 
elements. 

The conducting power of the fluid has a very great influence 
on the energy of these piles. A few drops of a solution of an 
ammoniacal sak added to the water, somewhat augments the 
electric tension, a second addition diminishes it, and, at last, by 
continuing to add the salt, it is entirely destroyed. It is neces- 
sary, therefore, that the fluid elemaot of the binary piles 
should be an imperfect conductor. 

With respect to the pile constructed of tinned paper, and the 
black oxide of manganese, M. Zamboni directs, that as tinned 
paper alone forms a pile, a paper should be chosen, which, when 
^Hsposed alone in a pile, has the same electricity as when the 
oxide of manganese is used. But with whatever kinjl of turned 
paper the pile be made, it is always increased in energy, and iu 
decHicity corresponds with that of » pile constructed with 
tintied paper and oxide of manganese, when the paper has been 
impregnated with a solution of sulphate of zinc, and afterwards 
dried. 

N2 
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M. Zamboni waits for dry weather, when he would prepare 
paper for the constmctioii of his piles, ^[ter having spread tiie 
solution of sulphate of zinc on ^e side of ^e paper which is 
not tiimed, it is dried^ but without separating the water wiath 
belongs to the paper; this side is then corered with iFcry dry 
oxide of manganese, and the pile being made, particular care is 
taken to preserve it from the action of the air. The paper should 
be thin and unsized, if it is otherwise, alcohol should be added to 
the solution of sulphate of zmc M. Zamboni has ascertained, 
from long experience, that the best method of preserving ^e 
pile is to enclose it in a tube of flint glass, of a dian^eter some- 
what larger than that of ^e discs, and to pour into the inter- 
mediate space a warm cement of wax and turpentine. A pile 
of 2,000 discs, constructed in this way, gives a spark visible by 
day. M. Zamboni directs also, a perfect insulation of all those 
parts which require it..— iimtoiles de Cbmie, xi. p. 190. 

5. Human Electricity. — ^Dr. Hartmann of Francfort oa the 
' Oder, has published in a German Medical Journal, a stateiment, 
accordmg to which he is able to produce, at pleasure, an efflux 
of electrical matter from himself towards other persons. The 
crackling is to be heard, ^e sparks seen, and the shocks felt 
He has now, it is asserted, acquired this &oulty to so high a 
degree, that it depends on his own pleasure to make a spark 
issue from his finger, or to draw it from any other part of his 
body. All this is so strange,, that it risks being classed with 
the reveries of animal magnetism. 

^ 3. Medicine, Anatomy, S^. 

LMedtccd Benevolent iSboefy.— The great number of societies 
which have been formed in different parts of the kingdom^ .with- 
in the last 30 or 40 years for the relief of the Widows and 
Orphans of Medical Practitioners, must be a durable, and at 
the same time very honourable, memorial of die good sense and 
active benevolence of the members of that profession. Though 
tha utility of these institutions is indisputable, yet irhas, unfor- 
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titnately too often happened, that widows and orphans are not 
the only persons coimected wi^ this profession, who have been ' 
the subjects; of want and distress, but that practitioners them- 
selves have become from various causes exposed to so many 
difficulties and privations, as to have been equally, if not in a 
superior degree, objects of commiseraUon. 

We ha:ve great pleasure, therefore, in announcing to the 
medical public, that an Institution was founded about three years 
ago, under the name of the Medical Behevolekt Society, 
for ^e purpose of raising a fund for the relief and assistance of 
such of its members, who may, through want of success in bu- 
siness, or unforeseen misfortunes, be so reduced in their circum- 
stances as to stand in need of pecuniary aid. This society is 
ready to receive into its number regular practitioners, in every 
branch of the profession, throughout England and Wales. The 
subscription of one guinea at admission, and the same annually, 
(paid in advance) constitutes a member, and entitles him, in case 
of need, to such advantages as the future state of the fund ahall 
be able to afford. It must surely, then, be considered as a duty 
incumbent upon every medical man, without any exception, to 
unite wi^ such an institution. The more opulent, for the benefit 
of that class of their brethren (which is, alas ! too numerous) 
whose situation is that of entire dependance upon the uncer- 
tainty of professional success ; and the latter class as not know- 
mg but in health, infirmity, or old age, may overtake them, be- 
fore they shall have been able to make provision for a period of 
life which must from these c»ises be utteriy unable to provide 
for itself. 

Though this society is but in its infancy, it consists ahready of 
between 200 and 300 members, and is under the special patronage 
of his Royal Highness the Duke of Sussex ; Dr. John Latham, 
president of the Royal College of Physicians, presides over it, 
and its vice-presidents are. Dr. Hull of Manchester, Henry 
C^ine, esq.. Surgeon, and Arthur Tegart, esq.. Apothecary to 
their Royal Highness the Dukes of Clarence and Kent Among 
ita^nembers will be found the names of Drs. Baillie, Ainslie, 
and BabingtOD ; and Messrs. Abemethy, and Astley Cooper, 
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Surgeons. At th^ quarterly meeting of the Directors, held in 
September, seven new members were ballotted for, and admitted. 
In addition to the benevolent fund above mentioned, there b, 
under the same board of managers, another fund, totally distinct 
from the former, for the purpose of granting Annuities of £50, 
or £100, during the Uvea'x>f medical subscribers to it, after they 
shall have attained the age of 60 years. The payments for this 
purpose arc regulated by the age of subscribers at the time of 
their admission, agreeably to well-known rules of calculation,, 
settled under the direction of an emitient mathematician, and 
may be made either in one sum or by annual instabnents, at 
the option of the party insuring. Further particulars, relative to 
both these funds, may be known by application (if by letter, 
post-paid,) to the secretary, 

Mr. H. C. Field, Surgeon^ 95, Newgate Street^ London. 

2. Effects of Cinchona, — ^An account has been published in 
the Journal de Pharr/iaciey for May, of some curious effects pro- 
duced by Peruvian Bark. A French merchant, M. Delpech 
residing at Guayra, in the Caraccas, had stored up a large 
quantity of fresh cinchona, 4n apartments which were^ after- 
wards required for the reception of some travellers as guests. 
These apartments contained each eight or ten thousand pounds 
of bark, and in consequence of its fermentation, the heat was 
much greater here than in the other parts of the house, r^idering 
the place somewhat disagreeable. One of the beds placed in 
these rooms, was occupied by a traveller, ill of a malignant 
fever; after the first day he found himself much better, though 
he had taken no medicine ; in a few days he felt himself quite 
recovered without any m^ical treatment whatsoever. This 
unexpected success induced M. Delpech to make some other 
trials : several persons ill of fever were plac^asuccessively in 
his magazine of cinchona, and they were all speedily cured, 
simply by the effluvia of the bark. 

It happened that a bale of cofiec and some common French 
brandy were kept in the same place for some ^mouths ; one of 
the brandy bottles happened to be uncorked , und on examina- 
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lion it was fomid to possess a sUghl aromatic tasle^ to be more 
tonic and very superior to commoa brandy. The o^fee also 
was much ah^ed ; when roasted it was more bitter Umn common 
coflTee, and left in the month a taste sinular to that ot an infii- 
sMliofbaric. 

It is to be ckserfedr thai the bark which prodneed all these 
eftctswasfireah; and the qaestion whether that of oomsMrea 
would pcodnce tha same effects can only be answered by 
esperimenl. 

a* 7%e4/H(»iiPla$rM.— His Majesty's ship, which ii[^ 
in the port of Alexsmdria, when Coftonel Fitielarence passed 
through Egyptyfrom India, on his way to Engkmd, convoyed to 
Tangier a vessd which had on board two of the sons of M nley 
Soliman, eaq|»eror of Iforocoo; on their arriYal at Tangier, the 
princes inimediately landed emd proceeded to their fiither at Fas ; 
but it was discovered by the governor or alkaid of Tangier, 
that daring the passage sc»ne persons had died; and aecordm^y 
the Atiiaid wotdd not snffer any of the p ass e nge r s to land, ex- 
cept the princes, until he should have received orders from the 
emperor how to act; he accordingly wrote to Fas, for the im- 
perial orders^ and in the mean time the princes arrived, and 
presenttd themselves to the enperor : the latter wrote to the 
aHudd, that as tibe princes had been suffered tor land, it would 
be mgust to prohibit the other passengers from coming ashore 
also. He therefore ordered the alkaid to suffer all the passen- 
gers, together with their baggage, to be landed, and soon 
aftarwardB the plague appeared at Fas, and at Tangier. Thus 
the coMtagioai whkh is now rav agin g west Bnbavy was im- 
ported from Cgypt. It does not appear that the mortality is, 
or has been during its acme at Fas, any thing comparable to 
what it was during the plague that ravaged this country in 
179d* and which canied off more than two-thirds of the 
population of the empire. 

* It has been asserted by a physician who has lately written, Oherva- 
tm» on Cmtagionf at U rtUtUs to the Phgue and other qridemUal diteiuai 



Digitized by LjOOQ IC 



IftA MUcellanetntt budligence. 

Whence proceeds this difference? is it a difierent speciei ef • 
plftgue, and not so deadly a contagion ? or is it because the re- 
medy of otioe oil, applied and recommended generally by ms 
and by some other Europeans during the plague of 1790, is 
now made public and generally administered? This is an in- 
quiry well descrying the attention of scientific men. 'And his 
Majesty's ministers might procure the information from the 
British Ckmsul at Tangier, or from the governor of Gibraltar : 
perhcqM the truth is, that the contagion is of a more mild 
character. 

Widi jegard to the reniedy of olive oil applied ^tn^^mo^, I 
should, myself, be disposed to doubt its efficacy unless M.Colaco, 
the Portuguese consul at UAraich, is competent to declare,yhMiK 
hk own knowledge and experience^ that this remedy has been ad- 
ministered effectuallyby him to persons hayingthe plague, who did 
not alio use the friction withoiL I say, till this can be ascertained I 
think the remedy^of oil applied ea;tenui%, should not be forsaken; 
as tf Aos been proved during the plague in Africa, m 1799, to be 

reviewed in article SOth of the Brititk Rtview, Kad Ltndan Criiieal 
Joumai, published in May laat, that I have asserted that .the deaths 
during the prevalence of that disorder in West Barbaiy In 17.99, amounted 
to 1 94, 500 ; hut on a reference to my account of Morocco, Timbuctoo, ftc, 
td or 8d edition, note, page 174» it will appear, that this mortality, was 
Aat of two cities, and two se»>portt onfy, via., the cities of Fas andMofoeeo^ 
and the ports ofSaffy and Mogodor ; the mortidity, however, was aqoal^ 
great in the imperial cities of Mequinas, and Ferodant, and in the sea-port 
towns of Tetnan, Tangier, ArsUla, Laraiche, Salee, Rabat, Dar d Vieda, 
Alamort, and Masagan, and Santa Cras, or Agadeer ; and oooslderab^ 
greater among the populous and num«ont cneampmoiti of. tha Aiaba, 
throngboot the various provinoes of the empire; not to iMntidB the iaoM» 
dihle nortality la the castles, towns, and other walled h abi t a t ioas of the 
Shellah province of Haha, the first province, travelling from the shorts of 
the Mediterranataa^ where the people lived in walled habitations, the sea- 
poru ezfiepted. 

♦ Mr. Colaoo, having lately obttrved thai oQ was used titaroalfy to 
anoint the body, as a preservativt against the plague ; coooeivod the 
•dea of administering this simple remedj tnUnattif to persons alrsadj 
jufscted ; numerous esperiments were made by this gentleman, and out of 
aeo individuals already infected, who resorted to this remedy, only 12 died* 
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mfhlUbiBf and therefore indnpOfeMMeto people whocevocfttm 
lemd them to associate mih or to toodi or bury tiie infected. 
For tiie rest) snch persons as are not compelled to associate witl^ 
the infected, may effectually avoid the contagion, however 
violent and deadly it may be, by avoiding contact I am so 
perfectly convinced of this feet from the experience and ob- 
servation I have made during my residence at Mogodor, whilst 
the plague raged there in 1799, that I would not object to go to 
any [country, although it were rotten with the plague, pro- 
vided my going would benefit maiddnd, or serve any usefol 
purpose ; and I would use no fumigation, or any other remedy 
but what I actually used at Mogodor in 1799, which I have de- 
tailed in ^e description of the plague, inserted in my account 
of Morocco, Timbuctoo, ^., I am so convinced from my own 
repeated and daily experience, that the most deadly plague 
is as easy to be avoided bt stuictlt adhebikg to the 

PmirCIPLB OF AVOIDIKO PE&SOVAL COKTaCT AVD INHA- 
LATION, AND THE CONTACT OF INFECTIOUS SUBSTANCES, 

that I would ride or walk through the most populous and deeply- 
infected city, as I have done before, without any other precaup 
tion than a segar in my mouth, when by avoiding contact and 
inhalation, 1 should most assuredly be free from the danger of 
infection!! 

When these precautions are strictly observed, 1 maintain (in 
opposition to all the theoretical doctrines that have lately been 
propagated) that there is no more danger of infection with the 
plague, than there is of infection from any 'common cold or 

rheum. 

Jajies Obex Jackson. 

4. lUlaiion of a PAaiomeiion.— By L. A. I^Hombres Firmas. 
** A female kid was killed by a traitey of Alais, in which was found 
a wdl-formed small festus. Many persons saw it; I did not 
see it myself, but I can assure you, that Messrs. Champagne 
who bought it, Dumas the butcher who killed it, and Jammer, 
clerk of the customs, one of the witnesses present, from whon^ I 
have taken these details, merit full confideace.** 
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This young kid, brought to Alais l^ a countryman of the 
netgfaboorhdod, appeased to be between fifteen days and three 
weeks old. It had not yet began to eat It was wdl formed^ 
strongs andfiity'and weigiied about int kilogiannnea (al>out 
lllbs^r 

When it was opened the butcher was astonished to observe 
that the uterus was swdled, and that K oonlaiapd a skin, full of 
a clear fluids b which swam a flerty body the m% of the little 
finger, and he made the traitnre, and those around him remark 
these circnmstanees. All recognised it as an endiryo^ and com- 
pared ft with those whidi they had obaerred many times in the 
slaughter-houses, at the kiUing of sheep. They could not be 
deceired m the position of the uterus^ The butchers, without 
beinganatomistSyknow that organ and its uses very well, and as 
to that whidi they took for a fietus, supposing it had not been so 
well formed, as they declared, still the presence of a strange 
body in die uterus, and its envelope fiiU of fluid, would indicate 
a aort of generation." 

After observing that this is more extraordinary than any 
other known instance of monstrous generation, M. DHombres 
Fermaa says, ^' There are only two ways of explaining it: either 
the kid and the foetmt it contained must be contemporaneous, 
dating from the same moment, when during the five months their 
commott mother carried them, and whilst the kid sudted it in- 
creased and grew in the common way, whilst its twm, nourished 
but imperfectly, could not be developed in its interior ; or else, 
ifthis interposition of genua eannot be admitted, it must be sup- 
posed with some naturalists, that the foetus existed before iecun* 
datioA, a series of animals being enclosed one in another 
since the creation of the world and becoming developed in 
suGcessioo, SfcT Jowrmal da Pk^mqw, Jufyf p. 63. 

5. Prize QMaHom.'^Royzl College of Surgeons in Lond oi^- 
Jwsksonian Prioe. One of the Prises fi>r the year 1818, not 
having been adjudicated, two Prize subjects are proposed for the 
yeai^ 1820, viz, — Diseases of the Skm, and Diseases of the 
Rectmn. 
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The candidates to be Membenof the College^ not on the Court 
of Asaiitaats. Dissertations to be in English, and the number 
and importance of facta will be considered principal points of 
excelknoe. Each dissertation to be distingaished bj a motto or 
device, and accompanied by a paper sealed iq> containing the 
name and address of the atithor, and having co the oatside a 
motto or deyice corresponding with that on the dissertation. 
No dissertation, nor motto or device, to Ub b the hand-writing 
of the author, nor sealed paper to have the impression of his 
seal. Dissertations to be delivered to the Secretary, at tha Col- 
lege, before Christmaa-day, 1820, Those that are unapproved 
of, will be returned oi) authenticated iqf^cation. 

The Prize subject ftwr the present year is. The treatment of 
morbid local Affections qf Nerves. To promote the knowledge 
of which, it is required that a mbute dissectkm of the nerves of 
the cervical portion of the Medulla Spinalis, and of their com- 
munications with other ner.ves, be made ; and it is expected that 
such dissections be authenticated by |»eparationa of the dis- 
sected parts. 

Dissertations to be delivered at the College before Chiistmas- 
day next. 

IV* Qenbbal Literature, ^c. 

I. Comparative Table of the Extent^ Population^ Riches jDebtSf 
Revenues^ and Taxes, of Great Britain and France, for the year 
1819. 

Orcat Britain mkI Irctand. FVancc. 

Surface 21,114,000 hect. 52,000,000 

PopulaUon 12,600,000 tnd. 29,827,000 

Agricultural Capital .61 ,000,000,000 fr. 57,622,000,000 

OrossptoAice of Agri- 7 3^675^000,000 4,679,000,000 

Nea produce ditto 1^461,300^000 I,345>0004)00 

^luri^'^lS^ 2,250,000,000 1,404,000,000 

Horses, Mules, 4c 1,818,000 1,667,000 

Oxen, Sfc 7,200,000 4,682,000 
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OffMtBHlaUiMidlralMd. RnMc. 

Slieep,^ 40,860,000 35,189,000 

Valufe of Exports 1,000,000,000 370,000,000 

Cotton imported & wrought 26,000,000 10,600,000 

Public Debt 20,000/)00,000 3,060,000,000 

Interest thereon 1,000,000,000 232,000,000 

Revenue of the state •... 1,600,000^000 889,210,000 

Proportion of Individuah 1,800,000,000 827,790,000 

(Oazette de France.) 

The population of Great Britain and Ireland is, according to 
the best authorities, about 17,000,000 souls. 

2. SderUific Expedition. — ^A steam-boat is to be launched at 
Pittsburgh, to be employed in an expedition to the Yellow Stone 
Hiver ; the object of which is to obtain a history of the inhabi- 
tants, soil, minerals, and curiosities. Mb^ot Long, of New 
Hampshire, topographical engineer ; Mr. Graham, of Virginia ; 
Mr. Wm. H. Swift of Massachusetts, from the military academy ; 
Mi^or Biddle, of the artillery; Dr. Jessup, mineralogist; Dr. 
Say, botanist and geologist ; Dr. Baldwin, zoologist and phy- 
sician ; Mr. Peale, of Philadelphia, landsci^pe painter and orni- 
thologist ; Mr. Seymour, ditto ; and Major Fallow, of the Indian 
department, form the expedition. The boat is 76 feet Icmg, 13 
beam, draws 19 inches water, and is well armed ; she carries on 
her flag a white man and an indian shaking hands, the calumet 
of peace, and the sword. Her machinery is fixed to avoid the 
snap and sawyers of the rivers. The expedition has the best 
wishes of the lovers of science. 

3. Oerman CTnttwrst^.— The disturbances connected with 
the Universities of Germany, appear to have had considerable 
effect upon the number of Students belongmg to them. For- 
merly Gottingen reckoned more dian a thousand students ; bat 
from a late estimate it q>peared to have only 770. Halle has 
600 ; Breslau has 366 ; Heidelberg has 363 ; Gressen has 241 ; 
Marburgb has 197; Kiel has 107; Rostock has 160; Oreifs* 
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waldhag^55; Landshut has 640; Tubingen has 698; Berlin 
has 942; Leip8ichas911; Jena has 634; Vienna has 967; and 
Prague has 880. The whole number is 8,421 in the sixteen 
principal Universities of Germany. 

4. Swedish UmversUies.'^The Universities of Sweden are b a 
very flourishing state. In the first quarter of this year the number 
of Studente at Upsal amounted to 1,197, and those of Lund to 
600. The whole of the establishments of the kingdom professing 
to communicate classical education, contained 3,485 schdars. 
These establishments cost the state annually about £60,000 ; , of 
which £4,000 is employed in the maintenance of youth during 
the course of their studies, in cases where such assistance is 
wanted. 

5. Suicides in P^m.-— The number of suicides committed and 
attempted in Paris and its environs in the four months of January, 
February, March, and April, amounted to 124. Of these per- 
sons 33 were women ; 64 of them were single, and 60 had been 
married. The greater number destroyed life by the use of fire 
arms, the vapour of charcoal, or by drowning : 46 resorted to 
the last method. This period of the first four months of this year, 
compared with the same period of the last year, offers an ex-* 
cess of 41 suicides. 

By the end of June the number amounted to 199, of which 137 
ifere committed by men, and 62 by women : 102 of these were 
married, and 97 were unmarried. These have been arranged in 
a sort of scale according to the causes, thus — for love, 17 ; 
illness, distaste of life, insanity, domestic trouble, 65 ; bad con* 
duct, gaming, lottery, 28 ; misery, poverty, deranged afifairs, 47 ; 
fear of reproaches and punishment, 6 ; unknown motives, 36 ; 
in the whole 199, of which 53 were unsuccessful attempts, and 
146 were completed. 

6. Search qfthe Tiber aguiPompeia.'-'The search of the Tiber 
has commenced at Rome, but it is said with but liftfe aucqess. 
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The excavations at Pompeia are carried on very siiccessMly, and 
several new edifices are said to have been discovered in the 
street which leads to the Temple of kis, to that of Hercules, and 
to the Tlieatre. Some surgical instruments, of good wtyrkman- 
ship, are described to have been found. 

7. New Scien^ Estchhskment at BaJth.^lt is proposed to 
form in Bath an histttution for the cultivation of Science, Lite- 
rature, and the Liberal Art». 

Hie Institution to conrist of a hottse and establishment, com- 
prising the following accommodations : namely, a library and 
reading-room, from which newspapers and political pamphlets 
shall be excluded ; a botanic garden ; a museum of natural his- 
tory ; a cabinet of mineralogy ; a cabinet of antiquities ; a ca- 
binet of coins and medals ; a hall for lectures, with suitable ap- 
paratus for the courses on chemistry and the several branches of 
natural philosophy. 

To these will be added an exhibition gallery, for the reception 
and display of pfuntings and other works of the fine arts. 

The fonds to be raised by subscriptions for shares of £60 
each, and the right of property to be vested in the subscribers. 

The incorporation of the Subscribers to take place under a 
Legislative Charter. 

The management of the Institution to be conducted by a Board 
of Directors. 

The Institution to be Open to annual and life subscribers. 

A capital sum of thirty thousand pounds will be required for 
carrying the general purposes into effect. Twenty thousand 
pounds to be disposable in Ae purchase of premises, erecting 
the necessary buildings, and fitting up the Institution in a suit- 
able manner; and ten thousand pounds to form a reserved fund, 
the interest of which shall be applicable to defraying the annual 
expenses. 

No active proceedings to be commenced, until there shall be 
subscriptions for at least 300 shar^. 

The Provisional Constitution of the intended Establishment 
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inay be inspected at the Treasurer's, Messrs. Cavenagh and Ck>., 
by those who may wish for more full and precise information 
previously to subscribing. 

Hie amount of subscription will be taken by instalments of 
sums not exceeding fiye pounds, and at intervals not shorter 
than three months. 

8. Protpectus of ay><^k to he entitled Hierogbqikk9,eotteci^ 
the Egyptian Society, — The triple Inscription of Rosetta having 
afforded a prospect of the partial interpretation of the Egyptian 
hieroglyphics in general, it becomes a matter of high importance, 
for the advancement of literature and of the study of antiquities, 
to collect and preserve all the remains of the Hieroglyphical In- 
scriptions and Manuscripts, which have hitherto escaped the 
injuries of time. For this purpose, the efforts of a single indi- 
vidual would probably be too feeble, and the duration of a single 
life might possibly be too short : but it may be effected with 
much more ease, and with far greater certainty, by the con- 
tmued co-operation of a select Society, det6rmined to keep it 
constantly in view. 

The process of lithography affords a ready mode of obtaining 
a moderate number of copies of a drawing at a cheap rate. 
The object of this collection being to exhibit perfectly correct re- 
presentations of the greatest possible extent of materials for a 
limited sum, the introduction of any unnecessary ornament 
would obviously be inconsistent with its complete attainment; 
and Uie delineation of all works of art, as such, must, for the 
same reason, be excluded. 

It vrill naturally be desirable to select, in the ffrst instance, in 
order for their permanent preservation, such inscriptions and 
manuscripts as have not yet been published ; but it is intended 
that the work should ultimately comprehend every thing of the 
kind that can be obtained ; not only because some of the most 
important materials are thinly scattered through a variety of 
magnificent and expensive works, but also because such a collec- 
tion would afford avery great convenience, both for study and for 
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reference, eren to those who are already possessed of the 
original works which contain them. 

In order to avoid the introduction of arbitrary hypotheses and 
erroneous conclusions, no commentaries, nor even any particular 
nomenclature, will be admitted into this series of hieroglyphics. 
It was indeed in contemplation to have begun the work with a 
copy of the Inscription of Rosetta, subdivided, and having the 
parallel passages of the three texts printed together, according 
to the arrangement of the anonymous translation pubh'sh^ in 
the Archeeologia ; but it has been thought more advisable to 
defer this comparison, in the hope that some of the duplicates of 
the stone, which have remained more entire, may speedily be 
obtained from Egypt 

The general subjects of the Hieroglyphical Inscriptions, which 
they contain, may be collected from an article on Egypt, which 
is about to appear in the Supplement to the EncycU^cedia Brir 
tannica. The first six exhibit a tolerably perfect specimen of the 
manuscripts frequently found with mummies, and which always 
contain a series of homages, addressed to the difierent deities in 
the name of the deceased : the next subject consists of friezes 
brought from Egypt, and now in the British Museum, compared 
with another fragment of the same series found in the ruins of' 
Rome. The colossal head, which has lately been presented to 
the British Museum m the names of Mr. Salt and Mr. Burckhardt, 
occupies the greater part of the 10th plate i and the subjects deli- 
neated in the five following plates are more or less immediately 
connected with this figure, exhibiting either the name, which is 
still distinguishable in the inscription on the back, or that of 
Memnon, whom the head has sometimes been supposed to repre- 
sent, or some other name approaching .very near in its form to 
one or the other of these two. 

The execution of the work is so arranged as to aflford the sub- 
scribers the greatest possible benefit for their contributions ; and 
not only the whole of the money collected mil be employed for de* 
fraying the expenses^ butsomefwrtherv^imtaryasmtancemi^he 
expected from individuals ; a nobleman, who has travelled in 
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Egypt, having already set the example, by talking upon himself 
the expense of the drawings of a valuable hieroglyphical MS. 
which he has lately received from the British Ck>nsul at Cairo. 

Each Subscriber will be required to pay One Guinea in ad- 
vance at the time of subscribing, and Two Chdneas annually upon 
the receipt of each volumCi which will probably contain from 20 
to 50 folio plates. 

No copies will be sold, except to those who may become sub- 
scribers at a future time ; and in such cases the amount of the 
ade will be carried to the account of the society, of which an an- 
nual statement will be laid b^ore the subscribers. A copy will 
be deposited in the British Museum, another in the King's Li- 
brary at Paris, atfaird in the Vatican, and a fourth in the Acade- 
mical litmry of Oottingen. Other public libraries will be ad- 
missible as subscribers, it not being intended to limit in any 
manner the descripticm of persons subscribing, nor the number of 
c<^es which they may wish to take. 

The management of the work, and any further proceedings of 
the Society, which may be thought advisable, will rest entirely 
with the Directors, who will also have the power of making, from 
time to time, such additions to their own number as they may 
think proper. For the present, Ta^^or Combe, Esq., William 
Hamilton, Esq., Lieut-CoL Leake, the Earl of Mountnorris, and 
Matthew Raper, Esq., have undertaken the responsibility of this 
office. 

Subscriptions will be received by Bfr. Yeoman, Collector to the 
Society, No. 3, Lincohi's Inn Fields. 

9. Prize QMetftoiM.— The Royal Academy of Inscriptions and 
Belles Lettxes atjParis, have proposed the following prize subject 
for the yearl821 :— ^^To compare the monuments which remain of 
the ancient empire of Persia and Chaldea, either edifices, basso- 
relievos, statues, or inscriptions, amulets, coins, engraved stones, 
cylinders,^., with the religious doctrines and allegories con- 
tained in the IZend Avesia^ and with the indications and data 
whidi have been preserved to us by Hebrew, Greek, Latm, and 
Oriental writers, mi the opinions and customs of the Persians 

Vol. Vin. O 
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and ChaldeanSy and to illastrate and explain them as much as 
possible by each other." 

The prize is a gold medal of 1,500 ftznts value. The essays 
are to be written in Latin or French, and sent in before the Ist 
of April, 1821. The prize will be adjudged in July following. 

The Society of Sciences, Arts, and Belles Lettres at Dijon has 
proposed the following question as the subject for the prize to 
be awarded in 1820 : — *' What may be the most effectual means 
of extirpating from the hearts of Frenchmen that moral disease, 
a remnant of the barbarism of the middle ages ; that false point 
of honor which leads them to shed blood in duels, in defiance of 
the precepts of religion and the laws of the state T 

10. Prizes proposed by the Roycd Academy of Copenhagen,-^ 
Mathematics. — ^Num inclinatio et vis acus magneticse iisdem, 
quibus declinatio diumis variationibus sunt sutijectse? Ndm 
etiam l<mgiores, ut declinatio, habent circuitns? NilUn denique 
has variationes' certis finibus drcumscribere possumus ? 

Quibus naturce legibus rejetur primaria evolutio corporum 
animalium,ut formam sive regiilarem, stve abnormem abscissant 

Tlie prizes attached to these subjects are 50 Danish ducats. 

Chology.'^Qa?^ Saxa ad montes ordinis secundi, sen transito* 
rios,^rtinentia^in Norwegia reperiuntnr ? 

This prize proposed by his Excell^cy S. G. Moltke^ is of the 
value of 550 rubles. The memoirs are to be written in Latin^ 
French, English, Carman, Swedish, or Danish, and should be 
directed to M. H. C. Orsted, Secretary to the Academy, by De- 
cember 1819. 

1 1. Scientific Questions. The Ro(ya] Academy of Sciences and 
Belles Lettres of Brussels have proposed for competition, during 
the year 1820, the following questions in the department of 
science : 

1. Suppose a plate of a given figure, attached to a surface 
either by means of screws of a known nnmber, position, and 
force, or by means of some intermediate matter capable of 
uniting the one to the other solidly, and the specific tenacity of 
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wluch is also known ; if to a point in the circumference of this 
plate, an arm be afiixed, which acts in the same plane with the 
surface, it is required to know what resistance this plate will be 
capable of making against a force applied to this arm as a lever, 
considering the material, as well of the plate as of the arm and 
surface, as a perfect mathematical abstraction ; that is to say, ' 
as perfectly rigid or non-elastic, as infrangible or incapable of 
breaking, Sfc. ? 

2. A body being suspended from the extremity of a cord, the 
other extremity of which is fixed to the roof of a room; if this 
body is made to describe an arc of a certain circle round the 
fixed extremity ; and if, besides, a movement of projection is 
given to it, — it is required to know the nature of the curve, or 
rather double curvature, which this body will describe according 
to the hypothesis — ^As is the resistance of the air, so is the 
square of velocity ? 

3. If there is an identity between the forces which produce 
the electrical phenomena, and those which produce the galvanic 
phenomena, whence is it that we do not find a perfect accordance 
between the former and the latter. 

4. Many modem authors believe in the identity of the che- 
mical and galvanic forces, — it is required to prove the truth or 
falsity of this opinion. 

5. What is the true chemical composition of sulphurets, as 
well oxidized as hydrogenized, made according to the different 
processes, and what are their uses in the arts ? 

The answers are to be supported, as far as possible, by new 
facts and experiments easy of repetition. 

12. Death qf M. Benedict Prevost. — ^Announced in a letter to 
the editors of the BibHoMqtte UniverseUe. 

Oenevay June 29, 1819. 
MM. — ^I have received information of the death of a relation 
whom you will regret as much as I do. J. Benedict Prevost, 
bom at Geneva, Aug. 7, 1755, died at Montauban, the 18th of 
June, 1819. From his earliest youth he evinced a decided taste 
for stndy. This taste was opposed by circumstances^ and could 

02 



Digitized by LjOOQ IC 



196 Miscellaneous Intelligence. 

not be developed but at the time when he settled at Hontaaban^ 
Intrusted with the education of the son of M. DeUnas, a mer- 
chant of that town, he resolved to complete his own* He gave 
himself to the sciences with ardour, and succeeded in making 
friends, or rather true brothers, of his pupils, insomuch, that, 
having lived with them 40 years, he died in their arms. He was 
Professor of Philosophy to the Protestant Theological Faculty of 
Montauban, member of several learned societies, and known by 
his numerous memoirs in Natural Philosophy and Natural His- 
tory, on the Rot m Com, on Dew, Sfc. I have neither time nor 
opportunity to detail all his works, and still less to describe his 
amiable character, and talk of his virtues. These valuable de- 
tails must be reserved to another time ; I shall here only say 
that M. Ben. Prevost, happy in the family that had received him» 
and cherished by those who had given him an asylum, sought not 
to form new connexions. He has left his friends in sorrow, but 
I feel happy in being the first to pay to his memory this slight 

tribute of affection and grief. 

P. Prevost. 

Id. Death ofM. Faujas de Saint Fond. — Science has lately lost 
M. Faujas de Saint Fond, a distmguished mineralogist and 
geologist He was bom at Montelimart in 1750, and died last 
July (1819,) at Soriel, near Valence. He was Professor of Geo- 
logy to the Museum of Natural History, from the time of its esta- 
blishment; he has enriched its collections by a vast number 
of curious objects, the results of his. researches and traveb ; 
and France owes to him the discovery of one of its richest 
iron mines M. Faujas has published many works on minera- 
logy and geology, as well as numerous memoirs in the AnnaJes 
du Museum d*Hist<nre NatureUe. He has left a collection of 
minerals, shells, and alluvial fossils, among which are many 
extremely rare specimens, and of which the selection announces 
a professor who desired to rest upon facts to the utmost possible. 
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ROYAL INSTITUTION, 

21, Albemabxs-St&£kt* 



THE 

LECTURES AND DEMONSTRATIONS 
ON CHEMISTRY, 

Delivered in the Laboratory of the Royal InstUutiony 

BY PROFESSOR BRANDE, 

Commence on the first Tuesday in October, at nine in the morning, and 
are continued every Tuesday, Thursday, and Saturday. 

Two Courses are given during the Season, which begins in October, 
and terminates in June. 

The subjects comprehended in the Courses are treated of in the fol- 
ing order :^ 

DiYisiOK I. Of the Powers and properties qfMatier, and ihe Oemral 
Laws of Chemical Changes. 



$ 1. Attraction-* Crystallisation — 
Chemical affiniQ^— Laws of Combina- 
tloa aoMl Deoompositioii. 

$ 9. Heat— Ito influence in art and 



nature. 

$ 3. Electricity— Its Laws and con- 
nexion with Chemical phanomena. 

$ 4. Radiant Matter. 



Division IL Of Undecompounded Substances^ and their Mutual Comr 

binations. 



$ 1. Substances that support Com* 
bufltion ;— Oxygen, Clorine, Iodine. 

$ S. Inflammable and acidifiable Sub- 
stances i^Hydrogen— Nitrogen— Sul- 



phur—Phosphorus— Carbon— Boroo. 

$ 3. Metals— and theirCombinationa 
with the rarious Substances described in 
the earlier part of the Course. 



Division IIL Vegetable Chemistry, 

§ 1. Chemical Physiology of Vege- I proximate Elements, 
tables. I $ 3. Processes of FermentatioD, and 

i 9. Modes of Analysis— Ultimate & [ their products. 

Division IV. Chemistry qfthe Animal Kingdom. 

$ 1. General views connected with I the Solids and Fluids of Animals— 
this department of the Science. Producu of Disease. 

$ 9. Composition and properties of | $ 3. Animal Functions. 

Division V. Geology. 



$ 1 . Primitive and secondary Rocks 
—Structure and situation of Veins. 

i S. Decay of Rocks — Production of 
Soils — ^Tbeir analysis and principles of 
Agricultural improvement. 



$ 3. Mineral Waters— Methods of as- 
certaining their contents by Tests and 
by Analysis. 

$ 4. Volcanic Rocks— Pbsenomena 
and Products of Volcanic eruptk>ns. 
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SELECT LIST OF NEW PUBLICATIONS, 

OU&mO THE LAST THR«3 1C0VTH8. 



Tbavsactions of Societies. 

Transactions of the Society instituted at London for the^En- 
cooragement of Arts, Manufactures, and Commerce^ with the 
Premiums offered in 1818, Vol. 37. 8vo. 10s. 6(L 

Transactions of the Linnsean Society, Vol. 12. Part II. 4to. 
212$. 

Transactions of the Horticultural Society of London, Vol. 3, 
Partm.4to. U16s. 

Memoirs of the Literary and Philosophical Society of Man<» 
Chester. VoL 3. New Series. 

AoEicuLTUES, Botany, akd H6eticultues. 

Herbarium Edinense. By James Robinson Scott, F.LS., 
M.W.S., and WUUam Jamieson, Surgeon. 

Dialogues on Botany, for die use of Young Persons. Svo. 
I2s. 

Obsenrations on the Structure of Fruits and Seeds; By John 
Lindley. With Plates. 8vo. 5s. 6d. 

Ck>inmunications to the Board of Agriculture, on Subjects re- 
lative to the Husbandry and the Internal Improvement of the 
Country. New Series. Vol. 1. Part I. 8vo. 4s. 

Astronomy. 
Astronomical Observations made at the Royal Observatory at 
Greenwich, in the year 1817. By John Pond, Astronomer 
Royal. Folio, U. Is. 
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An Elementary Treatise on Astronomy ;• or, An Easy Intro- 
duction to the Knowledge of the Heavens, mtended for the use 
of those who are not much conversant with Mathematical 
Studies. By the Rev. Andrew Mylne, A.M. Minister of Dollar. 
With Plates. 8va 12«. 

A Translation of M. Cagnoli's Memoir on a New and Certam 
Method of ascertaining the Figure of the Earth, ^. By F. 
Bailey. 8vo. 

A Comprehensive System of Astronomy, both in Theory and 
Practice. By Thomas Whiting. 4to. Part J. 8». 

A New and Complete Dictionary of Astrology. By James 
Wilson. Svo. 128. 

Chemistby. 

A Description of the Process of Manufacturing Coal-Oas. 
By F. Accum. With Seven Plates. Svo. 1/. 5$. 

The Theory and Practice of Gas-Lighting. By J. S. Peckston. 
With Fourteen Plates. 8to. li. 1;. 
. An Essay on Chemical Analysis. By J. O. Children. Svo. 16s. 

Geology and Mineralogy. 

An Elementary Introduction to the Knowledge of Mineralogy. 
By W. Phillips, F.L.S. Witii Plates. Svo. 12$. 

A Geological Map of the Great Mining District of Cornwall, 
between Cawbome and Chasewater. By Richard Thomas, \L 12s, 

Mathematics. 
Mathematical Essays. By the late William Spence, with a 
Sketch of his Life. By F. W. Herschel, Esq. 4to. U ISs. 

Algebra of the Hindiis, with Arithmetic and Mensuration, 
translated from the Sanscrit By H. T. Colebrooke, Esq. 4to. 
3L3s. 

Medicive, Avatom y, akd Svboeey. 

AnEssay on the Diagnosb between Erysipelas, Phlegmon, 
and Erythema. By G. H. Weatherhead. Svo. As. 

Observations on the Yellow Fever of Uie West Indies. By 
Nodes Dickinson. Svo. Ss. 
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Aphorisms^ illustratii]^ Natural and Difficult Cases of la- 
bour, Uterine Hemorrhage, and Puerperal Peritonitis. By 
Andrew Blake, M.D. en 8vo. 3s. 6d 

Opinions on the Causes and Effects of Diseases in the Teeth 
and Gums. By C. Bew. 8vo. Coloured Plates. U Is. 

Practical Observations on the Medical Powers of the most cele- 
brated Mineral Waters, and the various modes of Bathing ; for 
the use of Invalids. By P. Mackenzie, M.D. 12mo. 4s. 

A Short Account of some of the Principal Hospitals of France, 
Italy, Switzerland, and the Netherlands, with Remarks on the 
Climate and Diseases of those Countries. By H. W. Carter, 
M.D., F.R.S.E. 8vo. 8». 

A Report of the Practice of Midwifery at the Westminster 
General Dispensary, during 1818. By A. B. Grenville, 
8vo. 8s. 
Medical Sketches on various Subjects. By G. Kerr. 8vo. 4s. 
An Essay on Bathing, with Practical Observations on Diseases 
of the Skin, Bilious, Liver Complaints, and Dropsy. By 
Sir Arthur Clark. 8vo.4s. Sd. 

Illustiations of the Power of Emetic Tartar, in the cure of Fe- 
vers, Inflammation, and Asthma; and in preventing Con- 
sumption and Apoplexy. By William Balfour, M.D. 8vo. 6s. 

An Enquiry into the System of Dr. Gall, concerning Innate 
Dispositions, and the Physiology of the Brain. By T. B. 
Tupper, M.D. 8vo. 6s. 

Remarks on the Treatment of some of the most prevalent 
Varieties of Inflammation of the Eye ; with Cases. By Thomas 
Whately, 8vo. 3s. 

A Dissertation on Death, and on Suspended Animation. By 
the Rev. W. Whiter. 8vo. 14s. 

A Treatise on the Art of Cupping. By Thomas Miqpleson« 
3s. 6d 
Physiological Fragments. By J. Bywater. 8vo. Ss. 6d. 
Researches into the Nature and Cause of Epilepsy. By G. 
Mansford, 8vo. 7s. 

Pathological and Surgical Observations on Diseases of the 
Joints. By C. B. Brodie. 8vo. with plates, 16s. 
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Observations on the Symptoms and Treatment of the Diseased 

Spine, previous to the period of Incurvation : with some Re- 
marks on consequent Palsy. By Thomas Copeland. 8vo. 6s, 

Reports on the Diseases of London, and on the State of the 
Weather, from 1804 to 1816. By T. Bateman, M.D. 
8vo. 9s. 

Clinical and Pathological Reports. By S. Black. 8vo. 10s. 6<L 

Auxiliaries to Medicine. By Charles Gower, M.D. 8vo. 3s. 6d. 

Physiological and Medical Researches into the Causes, 
Symptoms, and Treatment of Gravel. Tr^slated from the 
French of F. Magendie, M.D. 12mo. 3s. 6d. 

The Hunterian Oration for the Year 1819, delivered before, the 
Royal College of Surgeons, London. By John Abemethy, 
F.R.S. 8vo. 2s. 6d. 

Natural History and Natural Philosophy. 

Index Testaceologicus, or Catalogue of Shells, British and 
Foreign; arranged according to the Linneean System, with 
Latin and English Names. By ,W. Wood, Esq. 8vo. 14s. 

A Descriptive Catalogue of Recent Shells, British and Fo- 
reign; arranged according to theLinnsean System. By W. Dill- 
wyn, F.R.S. 8vo. 2 vols. 1/. 18s. 

Nomenclature of British Entomology, 8vo. 4s. Sd. 

The Conchylian Cabinet By M. M. Martini and Chemnitz, 
12 vols, royal 8vo. with plates, 30/. 

Conversations on Natural Philosophy. By the Author of 
Conversations on Chemistry. 12mo. 10s. Gd 

General Zoology ; or Systematic Natural History, commenced 
by Dr. Shaw, vol. XI. By J. F. Stevens, F.L.S. royal 8vo, 
21. 12s. Sd. ; large paper, 3/. 13s. 6d. 

A Conchological Dictionary of the British Islands. By Dr« 
Turton. 8vo. plates 9s. plain ; 14s. coloured. 

Numismatics. 

Annals of the Coinage of Great Britain and its Dependencies, 
from the earliest Period of authentic History to the present 
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*nme. By the Rev.' Rogers Ruding, B.D. 8vo. 5 vols, with 
a 4to. Volume of plates, 6/. 
The MedalHc History of Napoleon, 4to. 3L \3$. Sd. 

Topography. 

Letters from the British Settlement in Pennsylvania, I2mo. 5s. 

An Historical Sketch of Knole, the ancient Palace of the 
Archbishops of Canterbury, and the Seat of the Sackville 
Family for the last two Centuries. By J. Bridgman, 8vo. with 
9 plates, 6s. 

The Unedited Antiquities of Attica : comprising the Architec- 
tural Remains of Eleusis, Rhamnus, 3unium, and Thoricus. 
By the Dilettanti Society. Printed uniformly with Stuart's 
Athens, with 84 plates, in folio, 10/..10s. , 

Oxonia Antiqua Restaurata. No. X.4to. 10s. 6d, 

A Chiide to the Lakes in Cumberland, Westmoreland, and 
Lancashire. Illustrated with 20 Views of Local Scenery. By 
John Robinson, LL.D., Rector of Clifton, Lancashire, 8yo. 
I5s. 

Peter's Letters to His Kmsfolk; being a Series of Familiar 
Letters, written during a late Visit to Scotland. With Plates, 
8vo. 3 vols. 1/. Us. 6cL 

Account of the Principal Pleasure Tours in Scotland, and the 
Great Lines of Road. With Maps, S^. 12mo. 6s. 

The History of the Abbey, Palace, and Chapel-Royal of Holy- 
rood-house. With Plates. 8vo. 6s. 6cL 

Annals of Peterhead, from its Foundation to the Present 
Tune. 12mo. 3s. 6d. 

A Description of the Principal Picturesque Beauties, Antiqui- 
ties, and Geological Phenomena of the Isle of Wight By Sir 
H. Englefield, Bart 4to. With Plates, 71. Is. 

History and Description of the Island of Newfoundland, and 
the Coast of Labrador. By the Rev. Amadeus Anspach. With 
two Maps. 8vo. 16s. 

The Travellers' New Guide through Ireland. 8vo. 1/. Is. 

Walks through Ireland in 1816, 1817, and 1818. By J. B. 
Trotter. 8vo. 14s.* 
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TheCi4)6 of Good Hope Calendar and Guide. ^ 4f. 6cf. 
Sketch of a Tour through the Highlands of Scotland. 8yo. 

Walks through Kent By Mr. Deeble. With 20 Views 
and a Map. Fcap Svo. 10s. 6d 
Beauties of GjBunbria. Part I. Obl<mg folio. 10s. 6d 
Historical and Topographical Account of Wobum and its Vi- 
cinity, containing also a Concise Genealogy of the House of 
Russelli and Memoirs of the late Francis, Duke of Bedford. Svo. 

VOYAOES AMD TeAVELS. 

First Impressions ; or, a Tour upon the Continent, m the Sum* 
mer of 1818, through parts of France, Italy, Switserland, the 
Borders of Germany, and part of French Flanders. By Marianne 
BaiUie. Svo. Fine Plates, I5f. 

Italy, its Agriculture, ^., from the French of M. Chatean- 
vieux. By Edward Rigby, M.D. Svo. 7s. 6d 

A Walk through Switaserland. With a Map. 8to. 6t. 

Gleanings and Remarks, collected during many months resi- 
dence at Buenos Ayres, and withm the Upper Country. By 
Miyor Alexander Gillespie, R.M. Svo. 10s. 

Historical Sketch of the Island of Madeira. Svo. 4s. 

Travels through France m 1 8 17. By the Duke of Angoul^e. 
Svo. Ss. 

Travels in France. By Francis Hall, Esq., late Military Se- 
cretary to General Wilson^ Governor in Canada. Svo. 12s. 



London : W. Clowks, Nobthombbbland-Coubt. 
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QUARTERLY JOURNAL, 

Jarmaryj 1820. 



Abt. I. Observations on the Medico^Chemcal Treatment 
of Calculous Disorders, by William Thomas Brande, Sec* 
R. S., Sfc. Continued from page 72, 

Section III. On Calculi of the Bladder; their Nature and 
Treatment. 

1 HE last diYision of this subject relates to cakuli of the 
urinary bladder : their history, as connected with my present 
object, may be detailed under the heads of their composition 
and formation, and their symptoms and treatment 

The chemical constituents of these calculi, have already 
been enumerated, and their leadmg characters pomted out; 
they are 

Uric acid. 

Ammonio-magnesian phosphate. 

Phosphate of lime. 

Oxalate of lime. 

Cystic oxide. 
But their formation will require a more extended inquiry. 

From what has been formerly stated, when speaking of 
kidney calculi, it will appear obvious that the most common 
proximate cause of cystic calculus is the lodgment of a small 
uric calculus in the bladder, since the majority of kidney cal- 
culi are formed of that substance. 
Such a'nucleus being lodged in the bladder, it rarely happens 
Vol. VIII. P 
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that it remains for any time without undergoing an increase of 
bulk, the nature of which will chiefly depend upon the state of 
the urine, which, if charged witli uric acid, ¥riil deposit it in 
layers, thus causing, the growth of the calculus in that sub- 
stance ; or if there be no excess of uric acid, the deposition 
will be (^ the phosjihates. Accordingly, bladder calculi ard 
sometimes almost entirely composed of uric acid, while at others 
the nucleus only is of .aric acid, and the bulk of the stone con- 
sists of the triple phosphate of ammonia and magnesia, and 
phosphate of lime, forming the mixture which Dr. WoUaston, 
in his valuable paper, has termed^u^^e calculus : (Phil, Trans, 
1797,) and in which the ammonio-magnesian salt generally 
predominates. 

It deserves notice, as throwing considerable light upon the 
formation and growth of cystic calculi, that the urine has at all 
times 1^ tendency to deposit the above*mentioned phosphate 
upon any body over which it passes : drains by which urine 
is carried off from the streets, jrc, are often incrusted with its 
regular crystals ; and in cases where extraneous bodies have 
got into the bladder, they have often in a very short time be- 
come considerably enlarged by the deposition of the same sub- 
stance. If, from any cause, the urine becomes in the slightest 
degree putrid, ammonia is evolved, and the deposition of the 
phosphate^ much accelerated and increased. These, as we shall 
afterwards show, are facts that require always to be borne in 
mind, as influencing the mode of treatment to be adopted in 
respect to bladder calculi in general. 

The appearance of the triple phosphate is more or less crys- 
talline, and the calculi incrusted with it are generally grayish 
white. Strongly heated before the blow-pipe, this substance 
evolves ammonia, and with much difficulty enters into an im- 
perfect fusion ; if^ however, phosphate of lime be present, it 
more readily undergoes fusion: hence the propriety of the 
term fusible calculus applied to the mixture of the two phos- 
phates. 

Calculi, 'composed entirely of the ammonio-magnesian phos- 
phate, are very rare; I have seen two ; they were crystallized 
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upon the surface, and their fracture was somewhat foliated. It is 
also comparatively rare in its pure state, as an incrustation : I 
have seen it upon an uric nucleus, in a very large calculus, in 
the possession of Mr. Thomas. 

The fusible calculus is always more friable than the triple ; 
it is generally white, and often much resembles chalk in texture 
and appearance; it often breaks into layers, and exhibits a 
glittering appearance when broken, in consequence of the 
crystals of triple phosphate that have formed in its inter- 
stices. 

The analysis of fbsible calculus is perhaps best performed by 
distilled vinegar, which, when gently heated, dissolves the 
ammonio-magnesian phosphate, but not the phosphate of lime, 
which may be taken up by muriatic acid ; and if any uric acid 
were present it remains as the ultimate residuum, and may 
be recognised by solubility in caustic potassa, ^c. (page 67) 
Or the uric acid may, in the first instance, be separated by 
solution of caustic potassa, which also expels the ammonia, 
but has no action on the other ingredients of the calculus.. 

Calculi, or layers of calculi, composed entirely of phosphate 
of lime, were fhrst described by Dr. Wollaston under the name 
of bone-earth cakuH; tiieir surface is generally pale brown, 
8aK>oth, and, when sawed through, they are found of a lami- 
nated texture, and separate easily into concentric crusts. Dr. 
WoUaaton also notices an i^pearance which I have often re- 
marked, diat of each lamina being striated in a direction per- 
pendicular to the surface, aa from an assemblage of crystalline 
fibres. This calculus is of ve^ difficult fusion. It is soluble 
in muriatic add, and ammonia precipitates i^osphate of lime 
from this solution. 

Tlie aspect and chemical characters of the uric calculus have 
already been adverted to. Their teztufe when formed in the 
bladder is generally laminated ; and when cut into halves, a dis- 
tinct nucleus of uric acid is almost always perceptible. Their 
exterior is generally smoother than that of other calculi, ex- 
cepting those of phosphate of lime. 

P 2 
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It rarely, and perhaps never, happens, that a bladder calcnlot 
consists of any of the above substances perfectly pure. Traces 
of the phosphates are discoverable in the uric calculus, and of 
uric acid in those composed of the phosphates, and the mode 
of analysis has already been pointed out 

It is, however, a common circumstance to find two or more of 
the above substances in layers distinct from each other. Uric cal- 
culi incrusted with the phosphates are of very frequent occur- 
rence ; they are indeed the most common of all calculi. Some- 
times the nucleus only is uric, the bulk of the calculus being 
of the phosphates ; at other times a comparatively large uric cal- 
culus is incrusted with a thin coat of the phosphates ; but I 
have never yet seen a bladder calculus with a well defined 
nucleus of the phosphates enveloped in uric acid. 

Besides the calculi composed of uric acid and of the phos- 
phates, two other substances have been mentioned as belonging 
to this formation, oxalate of lime, and cystic oxide. 

The properties of oxalate of lime have been described in speaking 
of it as of kidney origin, but its appearance when concreting into 
calculi in the bladder is peculiar ; their exterior is rough and 
tuberculated, and their colour deep reddish brown, so that they 
have been termed mulberry calculi. Dr. Marcet (JE$8ay, p. 78,) 
has described a variety of the oxalate of lime calculus not ex- 
ceeding the size of a pea, of a pale brown colour and crystalline 
texture, of which he has seen three specimens. The superficial 
crystals were very flat octoedrons. 

The nuclei of these calculi are generally oxalic, and of renal 
origin, but uric nuclei enveloped in the oxalate also occur ; 
they are likewise not very unfrequently found enveloped by the 
fusible calculus. I have in my possession a calculus of which 
the nucleus is uric, surrounded by oxalate and phosphate of 
lime, and triple phosphate, each in a distinct layer ; and Dr. 
Marcet has depicted a very analogous specimen. {Essay Plate 
VIII., fig. 8.) 

The cystic calculus is rare compared with the otfier varieties. 
In ai^>earance it most resembles the triple phosphate, but it is 
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vomewhat tough when cut, and has a peculiar greasy lustre. 
It is usually of a pale fawn colour bordering upon straw yellow, 
and of an irregularly crystalline texture*. 

The calculi which have now been described may all be con- 
sidered as of renal origin, that is, as formed upon nuclei that 
have passed from the kidneys into the bladder, where they have 
lodged and increased in bulk, that increase depending at times 
upon a morbid state of urine, and at times bemg the simple 
consequences of an extraneous substance lodged in the urinary 
passages ; in the former case it is uric acid, • or oxalate of lime, 
or cystic oxide ; and in the latter, generally speaking, phos- 
phate of lime, or ammonio-magnesian phosphate, or the mixed 
fusible phosphate 

Independent, however, of the ordinary disposition of the urine 
in its healthy state to deposit the phosphates upon any ex- 
traneous matter in the passages, it often acquires a greatly in- 
creased tendency to do so in consequence of general disease or 
local injury. There are, as has already been stated, particular 
states of stomach and bowels, or of the general health, that 
favour the formation of the phosphates ; local injury of the spine 
produces an alcaline urine ; and when, from any cause, such as 
stricture, or diseased prostate gland, or calculus, the bladder 
does not quite empty itself, the remaining portion of urine is 

« Dr. Maioet, in hii Esaaif on Calculi, has mentioned two noadescript 
substances fonninsf concretions in the bladder. One of these he has 
termed Xanitde oxide, from the yellow-coloured compound which it pro- 
duces when acted on by nitric atid ; it is more soluble in water than uric 
acid, and is distinguished from cystic oxide by its inferior solubility in acids. 

The other is called a FihrmouM CaUnOui, and appeared to consist of 
hardened albuminous matter. 

I once met with a calculus having a nucleus of albuminous matter, 
probably analogous to that described by Dr. Marcet ; the specimen I gave 
to Mr. Wilson, and is, I believe, preserved in the Museum in Windmill* 
street. I attributed the origin of this stone to a clot of blood having been 
retained in the bladder during the voiding of a large quantity of uric 
gravel, which had produced copious hsratorrhage ; but I do not think that 
calculi can often result irom such a cause, in consequence of the facility 
with which any coagula of blood are generally softened and voided. 
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very apt to undergo a slight decomposition, in wkidi case it be* 
comes ammoniacaly and more or less of the phoiqphates wiU of 
course be thrown down. This accounts for the circumstaBce 
of those calculi whidi have attained a very large sbe m the 
bladder, consisting chiefly of the phosphates; and skews why 
a similar deposition is often formed upon bougies, or any other 
extraneous body ; why uric nuclei are so often incrusted by 
phosphates ; and why in some cases of diseased kidney a si'- 
milar deposition has often gone to a great extent 

An enlargement of the prostate gland is not only favourable 
to the increase of the size of a calculus for the reason which 
has just been adverted to, but in some instances becomes the 
cause of the formation of a stone, quite independent of any 
mischief in the kidneys, or disordered secretion of urine. ** The 
Madder never being con^letely emptied, the dregs of ^tie mine, 
if I may -be allowed the expression, bemg never evacuated, a 
calculus, formed on a nucleus of the aminoniaco-magiieflian phos* 
phate and mucus is produced, when it would not have been pro- 
duced under odier circumstances. This species of stone, or a 
ftone upon such a nucleus, can only be produced where the 
bkulder is unable to empty itself; it may therefore be arranged 
among the consequences of the enlargement of the middle lobe 
ef the prostate gland." (Home on the Di$ea9es of the ProUtUe 
Gland, Vol. I. p. 40.) 

Another way in whidi any obstacle to the emptying of the 
bladder becomes a source of mischief in calculous cases, is that 
under such circumstances, the quantity of urine secreted during a 
given time is diminished, only eight or ten ounces being in some 
wstances voided during the 24 hours. An illustrative case of 
this kind will be found in Sir Everard Home's treatise just 
^pioted, (p. 44.) and it always happens that the specific gravity 
of such urine is greatly above the natural standard, and that it 
becomes very turbid on cooling, even when voided clear, which, 
however, seldom happens. 

Having now, 1 believe, enumerated the leading circumstances 
respecting the composition and formation of calculi of the urinary 
bladder, it remains to make a few observations upon the 
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tymptoms tiiat are peculiar to them, and upon the diflbrent 
methods of treatment which they require. 

It it not necessary here to enter into the ordinary symptoms 
of calculus of the bladder, which are so well known, and have 
been so frequently described^; nor shall I, ibr obvious reasons, 
notice thei uncertainty and difficulty that frequendy attends 
ascertaining the situation and siae, and often the existence even 
of a calculus, by the operation of sounding. The general state 
of the urine, and of the matters voided with it, are die principal 
circumstances that bear upon the medico-chemical treatmentof this 
disease; and the passing of different kinds of sand, and of mucus, 
together with the composition of the urine relatively to its healthy 
state, are the circumstances to which we must locA as those sym- 
ptoms of die nature and progress of the malady ^idiich are chiefly 
to guide us in its treatment. 

Considered in this view, the treatment of calculus was usually 
pursued upon very erroneous and generally, merely upon empi- 
rical prindpks, until Dr. Wollaston pointed outthose difierences 
in the composition of calculi, which I have described, and which 
were first made known by the publication of his essay^in the PhiUh 
sapkkal Transadions for 1797. Previous to that period it was 
customary to consider all calculi as of one kind, and soluble in 
caustic alkalis ; these, therefore, became the prevalent remedies, 
and have continued so even till now, under the absurd name of 
sohents ; even at present it unfortunately hiqipens that but littte 
of the information contained in that paper is known to, or under- 
stood by those to whom the treatment of the cases m questicm is 
usually trusted ; perhaps for want of explicit directions as to the 
manner in which the discoveries alluded to were to be brought 
to bear upon practice ; this was one of die main ends of those 
papers which the Royal Society has done me Ihe honour to 
publish m their Transactions, {Phil. Trans. 1 808, Sfc.) and the de- 
ficiency has sanoe been made good in a more able and connected 
manner by the publication of Dr. Marcet's essay. 

When a stone has once lodged in the bladder, and increased 
there to such a siae as no longer to be capable of passing the 
urethra, it is, I believe, generally allowed by all those who have 
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candidly considered the subject, and whose experience has made 
them judges of it, that that stone can never again be dissolved ; 
and although it is possible thai il may become so loosened in 
its texture as to be voided piece-meal and graduidly to cnonUe 
away, the chances are so much against such an event, that it is 
scarcely to be ranked among probable occurrences. 

In considering, then, the treatment of calculus of the bladder, 
our attempts are to be directed to the palliation of present 
symptoms, and to the prevention of increase of siie of the stone. 
Opiates, and the warm bath, and other remedies of that descrip- 
tion, may here be passed over, in order to consider the more 
abstract chemical treatment. 

By the inspection of collections of calculi, we are taught that 
in by far the greater number of cases, a nucleus of uric acid is 
enveloped in a crust of the phosphates ; our endeavours, there- 
fore, must be directed towards reducing the quantity of uric 
acid mthe urine to its natural standard, when in excess; and to 
diminishing, as far as may be, the tendency to the deposition of 
the phosphates, and (as is obvious from the account of the treat- 
ment of sand given above,) (Vol. VI. p. 195.,) two very different 
means bemg required to atbedn this end, the impropriety of 
applying one mode of treatment to all calculous cases becomes 
too evident to require any further refutation. ' 

If, upon examination, it be found that die urine abounds in 
uric acid, and if , as is frequently the case, red sand is voided, 
magnesia and the alkalis may be resorted to, but they should 
not be persevered in beyond what is necessary to arrest the 
progress of the uric secretion; or if contmued as preventives, 
they should be exhibited in small doses. It is here especially 
that magnesia (ffoves useful, for it is less apt to occasion indi- 
gestion and its att^Miant symptoms, than any other alcaline 
medicine. 

If the phosphates predommate, and if white sand is voided, 
the acids maybe resorted to; but in consequ^ce of die more 
irritable state of the parts, it becomes, more than ever, necessary, 
to use them with circumspection. In general, the white sand 
voided by patients suffering under stone of the bladdv, is 
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occasioned by the too free use of alkalis, and I hare more than 
once known the white sand, thus produc$dy mistaken for the 
e£fect of the medicine upon the stone itself, which the patient 
was led to belieye was in the process of solution or disintegra- 
tion. It is in this way that the alkalis may do consideraUe 
mischief, by increasing the facility with which the urine deposits 
the phosphates upon the nucleus in the Madder, thus tending to 
the very rapid growth of the stone. 

By minu te attention to the history of a case, and by knowing the 
treatment that has been pursued, I have sometimes been able to 
foretel with some accuracy the nature and structure of the stone, 
before its removal by operation. 

A patient who was cut for the stone in St George's Hospital 
by Sir Everard Home, informed me that about ten years previous 
to his admission he had suffered pain in the right kidney, which 
continued for many months, and ended in voiding a quantity of 
gravd, which he had preserved, and whidi consisted of uric acid ; 
}uB urine remained hig^ cdoured, and subject to a copious red 
deposit, and in dkrat three months he became sensible of there 
being some extraneous body in the bladder, but was not suffi- 
ciently annoyed by it to adopt any medical treatment Two 
years afterwards he had been exercising a restive horse, and on 
his retumhome vnis seized with all the symptoms of stone of the 
bladder; he voided for some days a much larger qutotity of 
red sand than usual, and was directed to take soda water, 
solution of caustic potassa, and lime-wat^, which he persevered 
in almost constantly for two jean and a hatf ; he felt much 
rdieved, had suffered no pain in the a£fected kidney, and only 
twice during the above period had been in much pain in the 
bladder. He had almost constantly voided white sand, which 
at last, during the use of the Hme-water, became so copious as 
to induce him to regard ii as Ume, and consequently to leave 
off his medicines. About eighteen nM>nths previous to his ad- 
mission into the hospital, a violent attadc of pam came on in 
the kidney, and he voided between twenty and thirty small uric 
calculi with most excruciating pain. Uric add now continued 
so obstinately prevalent, that large doses of the alkalis did not 
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prevent the formation of red sand; his ta£bring8 increased, 
and upon admission to the hospital he passed large quantities 
of uric and fusible sand mixed with ropy mucus. 

The history of this case naturally led to the inference, that 
the stone would be found to consist of an uric nucleus enve- 
loped in the phosphates, and upon making a section of it, (it 
was the sise of a small hen's egg, somewhat flattened,) a kidney 
calculus of uric acid was perfectly distinct in its. centre, sur- 
rounded by a less compact deposition of the same substance ; 
exterior to this was a layer of the mixed phosphates, (fusible) 
and the outer crust was an intimate mixture of the phosphates 
and uric acid ; so that these successive deposits presented a 
sufficiently distinct epitome of the case. 

Other cases to the same point, and equally illustrative, are 
detailed in Sir Everard Home's observations on cakuli, annexed 
to my paper, communicated to the Aoyal Society in 1808 (PkiL 
TVoiu. 1808.^, and vriiere urk acid and the phosphates only 
are concerned, it is in general tiot difficult, from a consideration 
of the history of the case, to predict the nature of the cakulus. 

Where the cakulus is Of oialate of lime, ot of cystic oxides 
the prognostics aire by no means So decided ; in the former, it 
generally, I think, hi^pens, that there is little or no sand or 
gravel voided, and that we hear of the symptoms of the stone 
ofthe UadderfollowingthoeeOf the passage Of a calculus along 
the ureter, but unattended by that production of uric add and 
of the phosphates, which prevails in the former cases. I can 
only cHte one instance of the extraction of a mulberry cakahis by 
operation, in which some account of the previous symptoms 
was obtained. The man was 62 years of age, and about five 
years previously had suffered a slight attack of the syn^>toms 
of a st»ne passing from the kidney to the bladder; he had voided 
no sand, and his urine always appeared dear ; during the last 
two years the symptoms of stone in the bladder attained sudi 
vioknoe as to render the operation necessary, and a very per- 
fectly-formed mulberry calculus, about^ the size of a nutmeg, 
wkh a distinct oxalate of lime nucleus vnis removed* 

Of the history of cystic oxide, as relating to the present in- 
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quiry, 1 know nothing beyond what has elsewhere been men* 
tioned. 

The idea of distolviitg a calculus of uric acid in the bladder 
by the internal use of the caustic alkalis, appears too absurd to 
merit senous refutation ; it is not possible that they should reach 
&e bladder in a caustic state, in which state only they dissolre 
uric acid ; and if they could arrive there, the mischief done 
to the urinary passages would doubtless be such as to render their 
use dangerous and impracticable; so (mr, therefore, from 
diminbhing ^be bulk of a stone in the bladder by the solvent 
power of the alkalis, they will, if not administered and watched 
over with all caution, tend to increase its size by ftu:ilitating die 
deppsition of the phosphates. At the same time it cannot be 
denied that the alkaKs are very efficacious in preventing 
the increased secretion of uric add ; and when adminis* 
tered with tiiat view^ they may tend to prevent the increase 
of a calculus as far as uric acid is concerned, and in that way 
add to the diance of its being voided. How the alkalis act, is 
a question, the discussion of which would lead to an inquiry too 
extensive for my present purpose ; but since magnesia, and car- 
bonate of lime, which are difficultly soluble substanees, art 
possessed of an influence over the secretion of uric add, similar 
to that of the soluble alkalis, it would seem probable that this 
operation is chiefly carried on in the stomach and intestines, 
and that the circumstance of the alkalis and their carbonates 
passing off* read% by the kidneys has not so much to do with 
thdr lithontriptic virtues, as has been often supposed. 

In respect to the phosphates, it seems possible, that by keeping 
up an unnatural state of addity in the urine^ a crust of the cal*- 
culus might so fieur be softened as to crumble down, or admit of 
being scratched by an instrument, but this is the utmost that 
can be looked for, and the uric nudeus remains a Complete bar 
to any perfect removal. 

These considerations, independent of more urgent reasons, 
show the futility of attempting the solution of a stone of the 
bladder by the injection of acid and alkaline solutions. In 
respect to the alkalis, if suffidently strong to act upon the 
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uric crust of the calculus^ they would certainly injure the coaU 
of the bladder ; they would also become inactive by combination 
with the acids of the urine, and they would form a dan- 
gerous precipitate from the same cause. The acids, even 
when very largely diluted, and qualified with opium, always 
excite great irritation; they cannot, therefore, be ap|died 
strong enough to dissolve any appreciable portion of the 
stone, and the uric nucleus always remains as an ultimate 
obstacle to success. Of the greatest difficulty in this plan 
I have said nothing; namely, the ascertaining the nature 
of the surface of the stone that is to be acted upon ; for ad- 
mitting this to be known, the above objections and the necessity 
of the very frequent introduction of an instrument into the 
highly irritable bladder, are obstacles which I cannot regard as 
surmountable. It therefore appears to me, that Fourcroy, and 
others who have advised the plan of injection, have thought little 
of all these obstacles to success, and have regarded the bladder 
as a lifeless receptacle into whidi, as into an India rubber bottle, 
almost any solvent might be in^ted with impunity. 

Having shewn the extreme improbability of even a small 
calculus being dissolved in the bladder, it only remains to 
notice those cases of supposed solution which have given cele- 
brity to ceitain remedies; or, in other words, to m^ition 
those causes which tend to annihilate the ordinary symptoms 
of calculus, though the concretion still remains m the bladder. 

Sir Everard Home, in his observations above quoted, bas 
furnished some valuable illustrative cases on this head ; and has 
particularly noticed two, ^' because they were published during 
the patients Itfe-timey in proof of the stone being dmolbood^ 
These patients had both suffered from the disease many years, 
but when they attained the age of about 68, the symptoms entirely 
left them. In one of these cases twenty calculi were found in 
the bladder after death, and the cause of the disappearance of 
the symptoms was found in the enlargement of the posterior lobe 
of the prostate gland, which, forming a barrier between the 
calculi and the orifice of the bladder, kept the calculi in its 
lower posterior part, irtiere they lay without producing disturb- 
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ance. In the other patient there were fourteen calculi, under 
the same circumstances. 

Another cause of the disappearance of symptoms, and probably 
not of nnfrequent occurrence, is the lodgment of the stone be* 
tween the muscular fasciculi of the bladder, where it becomes 
embedded in a pouch, and occasions no further inconrenience ; 
and in both these cases a further source of deception may 
arise In the stone not being readily discoverable by a sound. 
(See a Plate in Dr. Marcet*s Essay,) 

LAstly, the symptoms of stone hare in some few instances 
almost entirely vanished without any Apparent cause ; and in 
two cases that have come within my own knowledge, calculi 
hare been found after death, the existence of which was not 
suspected during the life of the patient 

I cannot better close these remarks, than by again insisting, 
both from the patient and practitioner, upon the strictest atten- 
tion to the earliest stages of the disease, when, in the majority 
of instances, it is in a manageable state ; and by urging that 
attention to the nature of the urinary secretions, and to the 
causes which modify them, upon which alone effectual pre* 
ventiye means can be founded ; and by recalling to mmd the 
very important aid that is to be derived from general treatment, 
connected with the diet, the exercise, and the mode of life of the 
patient 

Little is known respecting the comparative prevalence of 
calculous disorders in different districts and coimtries ; and, as 
will be seen by reference to Dr. Marcet's chapter on this subject, 
the means of information are very imperfect We may, I think, 
rest satisfied that peculiarities in the water of different places 
have no influence upon the production of calculous disorders, 
nor does the evidence appear conclusive respecting their sup- 
posed prevalence in cider countries : upon these subjects, how- 
ever, it is extremely difficult to gain unobjectionable information, 
li is to be hoped that the usefulness of preserving calcuB, 
with the history of their cases annexed, will induce private indi- 
viduals to contribute their specimens to some public collec- 
tion, that of the College of Surgeons, for instance ; where they 
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should not merely be preserved as curiosities in a glass case, 
but a proper section should be made o£ them, and a note of 
their chemical composition, together with the sources whence 
they were obtained, annexed to each calcukis. In this way, in 
the course of a few years, a collection would inevitably arise in- 
valuable both to the master and pupil, and tending more than 
any other method to elucidate the history of calculous dis- 
orders*. 

Among the important facts brought to light by Dr. WoUas- 
ton*8 researches, is tiie analogy between urinary and gouty con- 
cretions, the latter consisting of uric acid in combination with 
soda. Another circumstance, showing ^e relation subsisting 
between gout and gravel, is the frequent alternation of the two 
series of symptoms, and the abundant deposition of uric sand 
that often announces the departure of an attack of gout 

The same causes whidi produce gout are probably often 
effective, as I have elsewhere stated, hi disposing to calculous 
affections, and the same remedies are often efficacious in both 
diseases. It deserves trial, how far the Colchicum Autonnale, 
which has proved a specific in gout, may be efficacious in pre- 
venting the formation of that excess of uric acid in the system, 
which, when thrown off by the kidneys, forms the commonest 
kind of gravel and calculus, and that which is productive of 
the most alarming consequences f. 



» This plan is pursued, I understand, in the Norwich and Norfolk 
Inflrmary, with the p^reatest adrantage- 

t Since writing the'aboTtf, I have nceivad a veiy flattering account of 
ths svccesi that has atteoficd tbt iiae of the Ftem Oloim in an obs^^ 
case of red gravel, bat have not btnable to obtain such particulars as can 
at present be published. [ trust the subject will not escape the atten|ion 
of those whose practice may enable them further to investigate it. 

I take this opportuuity of referring the reader to a valuable paper of 
Dr. Heniy on Urinary Concretions, in the tenth volume of the Medu^Cki- 
rmgimi TVflMMiNiai; I was not aoq«ainted with this ptpar whilst writing 
the above^ or 1 should hava availed myself of its contenu. Inmhafpyto 
find many of my conclusions sanctioned by Dr. Henry's anthuri^y. 
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Art. II. Description of a Differential Tfiermometer. By 
W.Howard, M.D. 

This instrument is an imitation of Mr. Leslie's differential 
thermometer, but is on a different principle. In his, the de- 
gree of heat is measured by the expansion of air, but in the 
present one by the increase of expansive force of the vapour 
of ether or spirit of wine in vacuoy which affords a test of 
great delicacy, and is easily constructed. 

A tube (A) being first made with a 
ball at each extremity, in one of which 
is left a small orifice, a portion of ether 
or spirit of wine is then introduced, and 
heat being applied, is brought to a state 
of active ebullition. At this moment the 
orifice is closed with a piece of wax, and 
finally hermetically sealed by the blow- 
pipe. The tube may then be carefully 
bent in the form of a hook, and the scale 
and foot being adapted, the instrument 
is finished. (B). 

This thermometer is btended to be 
used in the same cases as that of Mr, 
Leslie, but I conceive it to possess some 
advantages. It is more delicate. When 
a heated body, as the hand, is ap- 
proached to one of the balls, th^ liquid 
sensibly ascends or descends, and as 
soon as this caiifle is removed, begins 
instantly to return to its former level. 
Whereas in the air thermometer, the 
impulsion to the liquid is not instan- 
taneous, and it coatinues to move in 
tha same directiQQ a momei^t aft^r the heatiog cause U «e- 
mov^. 

If the two balls were freed enthreiy from air, the liquid wouM 
always remain at the same level in each branch of the tube, ex- 
cept a trifling difference caused by capillary attraction. This 
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perfecdon cannot be obtained by the most skilful artist; there 
always remains behind, notwithstanding all care to prevent 
it, a small residuum of air, which is sufficient to make a differ- 
ence in the height of the two columns. To obviate this incon- 
venience, before the scale it adapted, the liquid is all to be 
brought into one ball, and the instrument is then reversed and 
left for a considerable time in that position, that both balk may 
acquire an equal temperature, and the small portion of air may 
be equally diffused through them. It is then to be restored to 
its proper position, and the point at which the liquid finally 
settles, is to be marked as the commencement of the scale. 
The same operation is to be repeated whenever the instrument 
has been deranged by transportation or other causes. 

If it were possible to employ constantly ether or spirit of wine 
of exactly the same degree of strength, it is plain from the laws 
investigated by Mr. Dahon, that the scale would be constantly 
uniform ; but as this is not easily obtained it is arbitrary. I. 
have hitherto used the division of the millimetre of France *. 

* The best mode of constructing the above instrument* Is to bend the 
tube previous to the introduction of the ether, a considerable portion of 
which should be boiled out of the tube, in order to ensure the expulsion of 
atmospheric air ; it is also convenient to ting^ the ether of a red colour, 
bj the addition of a drop of tincture of cochineal. 

I hare constructed upon the same principle a photometer, and an ethrio- 
scope, both of which, though liable to some objections, are most curiously 
sensible to the impression of light, and to the frigorific emanations of the 
heavens. I have also employed a modification of the same instrument as 
a photometric thermometer, which I have found useful in comparative 
experiments upon the Ught of different fldmes. For this purpose, the in- 
strument is constmctad as shewn hi the above wood-eiat, by Dr. Howard ; 
the upper ball is then covered by a thin coating of Indian ink, and the 
other with gold leaf, applied by a dibits spirit-varnish ; it is then covered 
by a thin glass shade. Upon bringing a candle near the black, or sendent» 
ball« that is withm the distance of 14 inches, or one foot, it produces an 
instantaneous depression of the column of liquid. Placing this instrument 
at Ibe distance of 16 inches from the flame of a wax candle, it fell !• iu T. 
A gas flame which I had previously ascertained, by a comparison of sha* 
4ows, togive the light of eight wax candles, caused a depressigo of 10* ia 
r, when placed at the same distance from the instrument. 

W. T. B. 
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Art. hi. Select Orckidea from the Cape of Good Hope. 
Ccntimiedjrom page 44 (f Vol, VL 

Of Satvrium bracfeatum, Pterygodium alatuniy Corycium 
orobanchoides. 

Note. Vol. 6. p. 44. 1. 17. for " Disferis/' read '• Disa." 

Plate III. Fig. 1. Satyrium bracteatum. 

Sattrtum. Corolla ringent; peteUs five front-ones connate at 
the base. Label at the back of the corolla, vaulted^ with 
a double spur or a double pouch at the base. Anther 
rerersed. S!^ma two^lipped. Obs. a genus remarkable 
among its nearer co-ordinates for having the true labet 
at the back of the flower; for Swartz, as Mr. Brown has 
shewn, in his Prodromm of the Flor^ qf New Holland^ 
was wrong in supposing the middle front petal to be rhe 
label in this genus. 

Satyrium bracteatum^ leaves ovate, threcp-nerved, bractea 
ovate, reflexed, spurs very short and obtuse. 

Satyrium bracteatum. Thunb. Prod. 6. Flor. Cap. 1. 93. Swartz 
in Act. Holm. 1800. 216. Idem in Schroder's Neucs Jour- 
nal, 1. 35. Willdenow Sp. PL 4. 66. 

Ophrys bracteata. Linn. Suppl. 403. 

Root with roundish tubers. Stem about a span high. Radical 
leaves ovate, nerved; stem ones ovately oblong, severaL 
Spike many-flowered, close; bractes ovate, spreading, 
longer than the flowers. Label roundish. Lower £p of 
the corolla, 3-lobed. 



Plate III. Fig, 2. Pterygodium alatum. 

Pterygodium alatum: stem leafy, leaves lance<date, label 

three^eft, middle segment very short 
Pterygodium tJatum. Swartz in Act. Hobn. 1800. p. 218. 

Idem in Schroder' sNeues Journal, v. 1. 37. WiUd. S^. PI 

4.56. Thunb.Fl(^. Cap. 1. 114. 
Ophrys alata. Thunb. Prod. 2. Linn. Suppl. 404. 
A small plant. 
Vol. VIII. Q 
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Plate III. Fig. 3. Cortcivm oeobanchoidis. 

CoRTCivM oniha m chmd n ^ leaves liiie«r» dittinhmiBi casque witb 

a double spun 
Corycium orobanchoides; Sioartz m Act. Holm:, 1800. p. 222. 

Idem in Schroder's NeueiJomrHal,v. 1.43. WdkLSp.PL 

4. 60. Thumb. Fbr. Cap. 1. 99. 
Satyrium orobanchoides. Thunb. Prod. 6. Lmn. Sh^ 402. 

None of the above three q>ecies have ever been represeuted 
by any figure, previous to those now published ; nor does any 
plant of them appear to have been introduced into any European 
garden. Dried samples of all of them an coalamed in the 
Banksian Herbarium. 



Art. IV. A Letter on the AntkptUies of the Western 
Parts of the State of New^York, addressed to the Honour- 
able Samukl L. MiTCHiLLy a Vice President of the 
Literary and PInlosophieal Society of New^York, Profes- 
sor of Natural History in the University of the State^ t^c. 
S;c. Gommunieated by Sir Gilbert BLANB^Bart. 

[AS the progress eC culUvatkin e&liognishes the reanins of anttqaititi 
Aentioiied in this iiienioir» the view of the writer, in poblishing it, is l» 
awaken inquiry to a subject of great importance, before the means of 
ioTestfgation are entirely lost] 

Sir, 
Bacon describes antiquities, ** history defaced, or some rem- 
nants of history which have casually escaped the shipwreck of 
time, tanquam tabula naufragU, when mdustrious persons, by 
exact and scrupulous diligence and observation, out of monu- 
ments, names, words, proverbs, traditions, private ifecords and 
evidences, fragments of stories, passages of books that concern 
not story, and the like, do save and recover somewhat from the 
deluge of time." The antiquities of our country have always i^ 
peared to me more impcMtant and tp deserve more attention than 
they have heretofore received We have indeed no written au^ 
thorities or documents to recur to, except the ancient Flench and 
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Dttlefa wrkerfl ; and it is well known that their attention was al- 
most Boldy absoibed in the pursuit of wealth, or in the propa* 
gallon of religion, and that their sentiments were shaped by 
reigning prejndkes, regulated by pre-conceived theories, con- 
trolled by the pc^cy of their sovereigns, and obscured by the 
darkness which then ooyered the world. 

To rely entirely on the traditions of the Aborigines for authen- 
tic or ejUensive hnfiwrmation, is to lean on a broken reed. Those 
who have interrogated them must know that they were general^ 
as ignorant as the inquirer; that the ideas they communicated, 
were ^Ifaer isrented at the moment, or were so connected with 
palpable fistble as to be almost entirely unw<nthy of crodit. Hs(T- 
ing no written auxiliaries to memory, the facts with which they 
were acquainted, became, in process of time, obliterated from 
the mind or distorted by new impressions and new traditiotts. 
li^ in the conrse of thirty years, the Buccaneers of St. Domingo 
kwt almost every trace of Christianity, what oonfidence can we 
repose in the oral history delivered to us by savages without the 
nse of letters, and continually engrossed in war or in the chase? 

T^e field of inquiry is then limited in its range, but happily 
it is not entirely closed i^ainst us. The monuments which re^ 
main, a£fi»d coaniderable room (or investigation. The hmguages, 
the persons, and the customs of the red men may be made 
nse of to illustrate dieir origin and history ; and even the geolo- 
gy <rf the country, may in some cases, be successfully applied to 
shed light on the subjects of inquhry. 

Having had some opportunities for personal observation and 
not a few for inquiry, I am induced to believe that the vrestem 
parts of the United States were, prior to their discovery and oc^ 
cnpatton by Europeans, inhabited by numerous nations in a set. 
tied state, and much ftirther advanced m civilization than the pre- 
sent tribes of Indians. Perhaps it is not too much to say, that 
they did not fall far short of the Mexicans and Peruvians when 
first visited by die Spaniards. In my illustrations of this sub- 
ject, I shall principally confine myself to this state, occasionally 
glancing beyond it, and avoiding, as far as possible, topics which 
have been heretofore discussed. 

Q2 
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The town of Pompey, in the county of Onondaga, m the high- 
est ground of that country, and divides the niters which flow 
mto the bay of Chesapeake and the gulf df St. Lawrence. The 
most etevated parts of the town^ exhibit the Fematns of ancient 
settlements, and in various other parts of it,- the Testiges of a 
numerous population appear. About two miles south frtMn Man* 
lius square, and in the town of Pompey, I examined the remains 
of a large town, whidi were obviously indicated by targe q>ols 
of black mould in regular intervals of a few paces distant, in 
which I observed bones of animals, ashes, carbonixed beans or 
grains of Indian com, denoting the residence of human beings. 
This town must have extended at least half a mile firom east to 
west, and three quarters of a mile from north to south. This ex- 
tent I could determine with considerable accuracy from my own 
view, but I was assured by a gentleman- of veracity, that its 
length from east to west was' one mile. A town eovemg up- 
wards of five hundred acres must have contained a populatien 
greatly transcending all our ideas of credibility. A mile to the 
east of the settlement there is a burying^-groond containing three 
or four acres, and close to the west end there is anotherw This 
town was on elevated ground, about twelve miles distavt from 
the Salt Springs (^Onondaga, and was well cakulaled for de- 
fence. On the east side, there is a perpendicalar descent of out 
hundred feet into a deep ravine^ thsoa^ which a fine stream 
flows, and on the north side, a simifair one. T^ere are three old 
forts distant about eight miles from each other, tad fIcNrmiiig a 
triangle which encloses the town ^ one a mile aouth oi the pre- 
sent village of Jamesville, and the other oorth-eaat and south- 
east in Pompey ; and they were, m all probability, erected to 
cover the town and to protect the inhabitants against the attacks 
of an enemy. All these forts are of a circular or elliptical farm ; 
there are bones scattered all over the ground ; an a^ tree grow^ 
ing on it was cut down, and the concentric oirdes showed it to 
be ninety-three years old. On a heap of mouhlBred ashes,, ccMn- 
pOsing the site of a. large house,.! saw a white pine tree, eight 
and a half feet in circumference,, and at least one hundred and 
thirty years old. On the line of the north side* the town 
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pn^Mibly stormed. Thace are graves pn each side eiote to the 
precipice; sometknes five or six persons were thrown promiscu^ 
oa^ly .bto the same gra^e. If the invaders had been repulsed, 
the inhabitants wouM have interred the killed in the usual places, 
but, from the cireumstttice «f there being graves near the 
ravine and in the village, I am induced to- believe that the town 
was taken. On the south side of this ravine, a gun-barreU . se* 
Teral ballets, a piece of lead, and a «kiill perforated bj a ball, 
wera discovered. Indeed, gun^barrels, axes, hoes, and swords 
are found all ovor these grounds, and I procured the following 
articles whkh I now transmit to the socie^ to be deposited in 
their collection : two mutilated gun-barrek, two lu^ef , a hoe, a 
bell without a dapper,. a piece of a large bell, a fii^r ving, a 
•word blade, pieces of bayonets, gun locks and earthen ware, a 
pipe, door Jatch, beads, and several other small thing;. These 
deniOBStrade 'European intescourse, and from the atteinpts which 
were evidently made to .render the guiv-bairels aseless by filing 
them, there lean be little doubt but that the Europeans who had 
settled here, were defeated and driven from the country by the 
Indians. 

Near the remiuns of this town, I observed a large forest which 
was in former times cleared and under cultivation ; and I drew 
this inference firom the following circumstances : There were no 
hillocks or small mounds, which are always the result of uproot* 
ed trees; no uprooted or decaying trees or stumps^ .i^p under- 
wood, and Ihe trees were generally fifty or /lizty years old. 
Many, very many, years must elapse before a cultivated cojuatry 
is covered with wood. The seeds must be slowly conveyed by 
winds and birds. The town of Pompey abounds with forests of 
a similar character; some are four miles long a^d two wide, \ 

and it cootams a great nwaber of ancient places of interment ; . S 

I have heard them estimated at eighty. If the present white j* - 

popiilatioii of that country were entirely swept away, perhaps ip ^ 

the revolution of ages similar a|^>earances would exist 

It appears to me that there are two distinct eras in our anti- 
quities ; one applicable to the remains of old fortifications and 
settlements which existed aaterior to European intercourKe, 
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and tke odier referrmg to £uropeaa establithmests and open- 
tioBi ; and as die whket as well as tke liMyans wottkl freqaently 
resort to the former for protection^ habitatm, or hnntingy tkej 
most necessarily containm any articles of European mannlaoture, 
and thereby great coirfusien has resnlted by Ue&ding together 
distant eras gready remote in point of time. 

The French had, undoubtedly, large estaUishments in the ter- 
ritory of the Six Nations. A quarto volume in Latin^ wrktenby 
Francis Creuziues, a iesoit, was published at Paris m 1664^ 
and is entided >* Historim CoModemit sen Noom Frmwim £tM 
deem ad anmtm u$que CkrisU^ MDCLVI.'* It states that a 
French cokMiy was established in the Onondaga territory aboot 
the year 1655 ; and it thus describes that hi|^ fertile aad un- 
commonly interesting coimtry. ^' Ergo biduo post ingenti ag- 
mine deductus est ad loeum gallorum sedi atque domicilio des*- 
tinatum, leucas quatuor dissitum a pago^ ubi prinmm pedem 
fixeraty vix quidquam a natnra vid^re sit absoludus : ac si ars, 
ut in Gallia, ceteraque Eunqpa, accederei, baud temere cerlaret 
com Baijs, Pratum ingens cingit undique silva ccndua ad ripam 
Lacus Oannentas, quo Nationes quatuor, principes IroquicB to- 
tins regicmis tanquam ad centrum navigolis oonAuere perfacile 
queant, et unde yieissim iacillimus aditas sit ad eorum singulas, 
per amnes lacusque circumfluentes. Ferine, copia certat cum 
copia piscium, atque ut ne desit quidquam, tnrtures eo undique 
sub Ycris inidum oonvdant, taato numero, ut red capiantur. Pis- 
cium quidem certe volant, ut piscatores esse ferai^ur qui intra 
unius nocds spadum anguiUas ad mille singnli, hamo capiant— 
Pratum intersecant fontes duo, centum prope passus alter dl> 
altero dissid : alterius aqua salsa salis optimi eopium submi- 
nistrat, alterius lympha dulds ad potionem est; et quod mirere, 
uterque ex uno eodemque coile scaturit" It appears from 
Charievoix*8 Hilary qf New France, that missionaries were sent 
to Onondaga in 1654 ; that they built a Chapel and made a 
setdement ; that a French colony was established there under 
the auspices of Le Sieur Dupuys in 1656, and retired in 1658 ; 
and that the missionaries inally abandoned the country in 1668. 
When La Salle started from Canada and went down the Mtssis- 
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«ippi in 1679/he discoyered a large plain between the lake ef 
liie HmroBs and dnA of the IRvon, in irUch waa a fine aettle* 
«ient bdettgtngto Ae Jesmti. 

The tradHiom of iSie Indiam agree in aome measure With the 
French relations. They represent that their forefadiers had 
eeyeral Moody hatdee wMi the Fk«ndi, and finally coiUpdleA 
^m to abandon the country ; that the French, after being dri* 
▼en to dieir last fbrttess, capitdated and agreed to depart on 
being fbrmshed with provisions; diat the Indians filled their 
bags wiA ashes covered with com, and that the greater part of 
the French Sn eonsequenoe feH victims lo Amine at a place 
called, by them, Anse de Famine, and by us, Hungry Bay, on 
lake Ontario. Tliere is a lull in Pompey, which the Indians wiS 
not Tisit, and which they call Bloody Hill. It is surprising that 
no old Indian weapons, sudi as stone^kaives, axes, and arrow- 
heads are found in this country. It appears that they were su- 
perseded by French substiMes of iron. 

The dd fortitcations were erected previoiw to European mter- 
course. The Indians sore ignorant by whom they were ttiade^ 
and in &e wax which took place in this coantry, it is probable 
diat ^dBd9] wifre occupied as strong holds by the belligerents.; 
and it is likely thnt the ruins of European works of a diflbrent 
^construction may be fbund iu the same way that Roman and 
British ibrtifications are to be seen in the vicinity of eadi other 
in Qreat Britain. It is remarkable that our ancient forts resem- 
ble the old British and Danish. Pennant, in his JRwr in ;S^^ 
told says, '* On the hill, near a eertam spot, is a circular British 
intrendiment, and I was told of others of a square formatafew 
miles* distance, I suppose Roman ;** and in his Twr through 
Wales f he describes ** a strong British post on the summit of a 
hill in Wales, of a circular fonn, with a great foss and dike, and 
a small artificial mount within the precinct^ How exactly 
does tids correspond with our old forts. The Banes, as well as 
the nations which erected our- fortifications, were, in all proba*- 
bility of Scythian origin. According to Pliny, die name of Scy- 
thian was common to all the nations living in the Qoilh of Asia- 
and Europe. 



Digitized by VjOOQ IC 



328 Antt^uitUm of New^ Yi^. 

•la tke town of CamiUtis, in the same coonty of Onoodaga^ 
abovt four miles from the Seneca River, durty mBes ^rOm lake 
Ontario, and eighteen from Salina, there are two andent fnrta 
on the land of Judge Maoit), who has been settled lh«re about 
i^neteen years. One is on a very high hill, and its area coven 
about three aeres. It had one eastern gate, ajid in the west 
there was another, communicating with a spring about ten rods 
from the Ibrt ; iU shape, elliptical. The ditch was deep, and 
the eastern wall ten feet high. In the centre was a large lime- 
stone, of an irr^ular shape, which cotdd be raised by two men ; 
the bottom was flat, and three feet long. ' It contained, in the 
opinion of Judge Mauro, unknown chai^Ksters, plaidy figtared on 
the stone, to the extent of eighteen mdies in knglh and. three 
inches in breadth. When I ttsitied this [4aee, the stone was not 
to be seen, and my inquiries to find it were unsuocesslul. I saw 
the stump of a Mack oak on die wall, one hundred years old; 
and about nineteen years ago there were indicia of two preceding 
growths. The aecond fort is ahnost half a mile distant, cm lo#er 
ground, constructed like the othei^, and is about half as large. 
Near the large fort, there are the marks of an tM road now co- 
vered by trees. I also saw, in several places in thia town, on 
high ground, considerable ridges stretching from tbe top to the 
bottom of the hilb, and the gullies between of no great width. 
This phenomenon occurs in very anciirat settlements, where the 
soil is loamy and the hills steep, and it is occhsioned by erevkes 
produced and gradually enlargied by torrents. In a forest state 
this effect cannot result ; and this evinces that those grounds 
were cleared in ancieiit times. When setded by us, they exhi- 
bited the same appearance as now, except b^ipg covered by 
wood ; and as stumps are now to be seen in the gullies, the 
ridges and intervening small ravines could not have been made 
by the last clearing. The first settlers observed shells of testa- 
ceous animals accumulated in great masses in different places, 
and numerous fragments of pottery. Judge Maaro foiind, in 
digging the cellar of his bouse, several pieces of brick. In va- 
cjous places, there were liBU'ge spots of deep black mould, denK>n- 
strating the former existence, of buildings and erections of difier- 
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ent kinds ; and Judge Manro, seeing the appearance of a well, 
viz., a hole ten feet deep and the eaith considerably caved 
b, he dng three and a half feet deep, and came to a parcel 
of flints, below which he found a great qoantity of human 
bones, which pulTcrixed on exposure to 'die air. This is 
strong evidence of the destruction of an ancient settlement 
The disposal of the dead was unquestionably made by an 
invading enemy. 

I also observed, on Boughton's hill, in Ontario county^ where a 
bloody battle is said to have been fought, black spots of mould 
at regular intervals, and yellow clay between. The most east*- 
erly fertification yet discovered in this region, is about eighteen 
miles east of Manlius Square, with the exception of the one in 
Oxford, Chenango county, hereafter mentioned. To the north 
they have been discovered as far as Sandy Creek, about fourteen 
miles from Sacket's Harbour ; near that place there is one that 
covers fifty acres, and that contains numerous fragments of 
pottery. To the west there are great numbers. 'Riere is a large 
one in ^e town of Onondaga, one in Sdpio, two near Auburn, 
three near Canandaigua, and several between Seneca and 
Cayuga lakes, there being three within a few miles of each 
otiier. 

The fort before referred to, as being in Oxf<nnd, is on the 
east bank of the Chenango river, in the centre of the jMresent 
village, which is on both sides of the river. There is 
a |Nece of land containing between two 
and three acres, which is about thirty feet 
higher than the adjoining fiat lands round it 
This rise of land lies along the river bank 
about fifty rods, and at the south-westerly end 1 
this fort was situated. It contained about ^ 
three roods of ground, and on the river the 
tine was nearly straight, and the bank almost 
perpendicular. The figure nearly like the 
annexed wood-cut 

At the places north and south, marked for gates, there were 
twO'Spaces of iibont ten feet each where the grouad has not been 
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brokea, which wn, uodoubleiUf the eatrancet or galawa^js hj 
which the people of die foit went out and in, and partiqularij 
finr water. The curfe, except the gatewayit was a diteb regur 
jadydng} and although the ground on which the fort is sitiMited» 
was* at the first white setUement, as heavily timbered aa any 
other part of the forest, yet the lines of the work could be dis* 
ti»etly traced among the trees, at the distance from the bottom 
of the ditch to the top of the embankment, generaUy» of abont 
four icet. The antiquity of this fortificati<m is more part&culariy 
evident ficom the following &ct There was one large pine tree 
or rather dead trunk, fifty or sixty feet high, which being cat» 
one hundred and nin^«-fi¥e circles of the wood could be aasily 
distinguished, and many more could not be counted, as the sap 
wood ctf the tree was i^oncipally gone. Probably this tree waa 
Aree or four hundred years old ; certainly more than two bun* 
dred. It might have stood one hundred years after it had con* 
)deted its growth, and even longer. It is also uncertain how 
hmg a time elapsed firom the exeavatioB of the ditdi to the coaor 
mancement of the growth of this tree^ That it waa not there 
whsn the earth was thrown up, is certain; lor it stood on the 
jtop of the bank, and its roots had shaped diemeelves fee the 
ditch, running quite under the bottom of it, then rising on die 
other side aear the surftee of the earth, and then pursuing a ho^ 
ffixootal direction. Probably this woik was picketed in, but no 
ffttuaittsof any wooden work have been discovered* The aitaar 
tion was very eligible, being healthy, oommaadantg a beantiiul 
proepect up and down the river, and there being no Uj^dand 
within such a distance dial the garrison could be annoyed. No 
vestiges of any implenents or utensils have been foitaid, except 
some pieces of coarse pottory Tesemhiing atone wafee and rough- 
ly oomamented. The Indiana hafe a tradition diat dM fiusily of 
the Antones, which is supposed to belong to the Tuaeanra na- 
tion, are die seventh genecatian from the inhabitaBte of this fort; 
but ^its origin th^ know nothing* There is also a plaoe at 
Norwich, in the same county, on a high baric of die river, 
called the castle, where the Indians lived at die period of our 
settling the country, and some vestiges of a forti^tion appear 
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theve, but it is, in all probd^ty, of a nrach mote modem date 
Ikan tke one at Oxford. 

Im the town of Ridgeway, in Genoisee cou^, there have been 
diseovered Mveral ancieat torti fcati o aa and borytng-f^aoes* 
About six allies from the Ridge road, and south of the great . 
dope or novitMn ridge, an old burying ground has been disco- 
vceed witibin two or three months, in which are deposited bones 
of an uMttsual length and size. Over this ground lay the trunk 
of a chesnut tree, apparently four feet through at the stump ; the 
top and limbs of this tree had ^tirely moddeeed away by age. 
Hm bones lay across each other in a promiscuous manner; from 
wmdk circumstanoe, and the appearance of afort in the neigh« 
bourhood, it is supposed that they were deposited fliere by their 
conquerors ; and from the foit being wtuated in a swamp, it is 
betiefed it was the last resort of the vanquished, and probably 
the swamp was under water at the time. 

Th«Pe are extensive clearings in the Indian reservation at 
Bufialo, of which theSenecas can give no account Their prin* 
cipai settlements wore at a great distance to the east, until the 
aaleofthegreaterpartof^ir country since ike conclusion of 
die revolutioBary war. 

On the soath side of lake Erie, there is a series of old for- 
tifications, rumuBg from the CsAtsragus creek to the Pennsyhra*- 
nia Hue, a distance of fifty mSes ; seme are two, three, and four 
miles apart, and some'withiB half a mUe. Some contam five 
acres. The walk, or breastworks, are of earth; and they are ge- 
nerally on ground where thero are appearances of credcs having 
once emptied into the lakes, or where there was onoe a bay ( so 
that it is iaforred that these wotkswere onee on the margin of 
lake Erie, which has now retreated from two to five miles nor- 
therly. Stfll further south, there is said to be another cham of 
forts nmning parallel with the former, and about the same dis- 
tance from them as those are from the lake. The country here 
exhibits two different tables or sectbns of bottom, intervale, or 
alluvial land ; the one nearest the lake being the lower, and, if I 
may so denominate it, the secondary table land : the primary or 
more elevated table land is bounded on the south by hiUs and 
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▼alleys where nature exhibits her usual aspects* The priniarj 
alluvial land was formed from the first retreat or recession of the 
lake, and then, it is supposed, the most southern line of fc^tifi- 
cations was erected. In process of time, the lake receded further 
to the north, leaving another section of table land on which the 
other tier of works was made. The soil on the two flats is very 
different; the inferior being adapted for grass, and the superior 
for grain, and the tmiber varies in a correspondent manner. On 
the south side of lake Ontario, there are also two allavsal forma- 
tions ; the most i^cent is north of the ridge road ; no forts have 
been disooveved on it. Whether there be any on the primary 
table land, I have not learnt ; south of die mountain ridge many 
have been observed. 

In the gec^ogy of our country, it is important to remark, that 
the two alluvial formations before mentioned, arc, geaerally 
speaking, characteristic of all the lands bordering on the western 
waters. While, on the eastern waters, there is but one alluvial 
tract, with some few exceptions. This may be ascribed to the 
distance of the St Lawrence and this Mississippi from the ocoan, 
their having prostrated, at two different periods, impediments or 
barriers, and in consequence of thus lowering the beds in which 
they flowed, having produced a partial exhaustion of the remote 
waters. These distinct formattons may be considered as great 
chronological landmarks. The non-existenoe of forts on the se- 
condary or primary alluvial fermatioiis of lake Ontario is a strong 
circumstance from which the remote antiquity of those on the 
highlands to the south may be deduced ; because if they bad 
been erected after the first or last retreat of the lake, they would 
undoubtedly have been made on them aji most convenient and 
best adapted for all military, civil, and domestic purposes. 

The Iroquois formerly lived, according to their traditions, on 
the north side of the lajces. When they migrated to their pre- 
sent coiQitry, they extirpated the people who occupied it; and 
after the European settlement of America, the confederates de- 
stroyed the Eries or Cat Indians, who lived on the south side of 
lake Erie. Whether the nations, which possessed our westei^i 
country before the Iroquois, had erected those fortifications to 
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protect than against their invaders, or whether they were made 
by anterior inhabitants, are mysteries which cannot be pene- 
trated by human sagacity ; noi can 1 pretend to decide whether 
the Eries or their predecessors raised the works of defence in 
their territory; but I am persuaded that enough has been 
said to demonstrate the existence of a vast population, settled 
in towns, defended by forts, cultivating agriculture, and more 
advanced in civilization than the nations which have inhabited 
the same countries since the European discovery. 



Art. V. Account of a Portable Gas Lamp. 

Sir, London, Nov. 1, 1819. 

In the second Number of the Edinburgh PkUosopkical Journal, 
I observe an account of what is termed a new portable gas-lamp, 
invented by David Gordon, esq., of Edinburgh. We are furth^ 
informed that Mr. Gordon has secured, by patent, the exdutive 
privil^e of this invention. May I beg leave to ask, whether, vk 
the Spring of 1817, you did not exhibit a similar omtrivance in 
yowr lectures at the Royal Institution, with the (^Mervation that, 
** the size of the lamp, the difficulty of filling it with conden^ 
gas, and its great lidnlity to leak, were only a few of the obsta- 
cles to its useful application and ad<^tion,'' 

Your obedient Servant, 
'' Professor Brande, H. R. I. 

Royal Institution,^ 

Ik answer to Ih^ above, 1 subjoin a short account of the lamp 
in question, which is represented in the annexed wood cut; and 
which, as appears from Mr. Newman*s books, was made by him 
for the Royal Institution at my request, in May, 1816., 

December, IS19. W. T. B. 

The lamp consists of a hollow glass globe of adequate thick- 
ness, and surmounted by a stopcock and burner, resting upon, 
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and conrniunicatiiig wkh, a square hollow pedesHA of dieec 
copper. 




a The glaet gkbe fitted with a brass cap at i, firmly screwed 
ittto the copper box c, and communicating with it at the aperture 
4\ en% screw-hole supplied with a valre opening inwards, to 
which the condensing syringe is attached for the purpose of 
fordng in the carfouretted hydrogen ; / is a brass cap sur- 
moooted by the stopcock g, of very small bore, opening into 
the chamber A, to which the burners are attached. 



Abt. VL Oil the Manufacture of British Opium. By the 

JZCV. 0« SWAYNB. 

Fboh the fi^quent paragraphs which have lately appeared in 
ihe public prints on the subject of opium, it should seem tiiftt 
the eyes of the British public are at length beginning to 
open to the prospect of those advantages which would be 
likely to accrue to the community, from the introduction 
of an article of commerce, so much wanted at home, to super- 
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sede the abombiably adulterated drug with wUdi the giArdian» 
of our heahh are supf^ed from the Levant^ jrc, under that 
name ; and to mnch in demand abroad, that the last advices 
from India inform us, that whilst trade in almost all other 
articles was in an unusually depressed state, the price of opium 
had risen from 20 to 25 rupees per chest. The introduction, 
therefore, of the plant which produces the article in ques- 
tion, into Ae agriculture of this country, discouraged as 
it is in the production of grain, by the existing system of corn- 
laws, assumes an interesting apd important aspect 

In a late Number of the iSdkfkwrgk Journal^ a new me- 
thod is announced of collecting the milky juice of the poppy, 
from the plausibility of which it is not improbable that several 
persons in the United Kmgdom may be- induced to undertake 
this business. As the specimen of opium which Mr. Professor 
Brande was so good, upon my request, to submit to the trials 
of some medical fri^ids last winter, was reported to be excel- 
lent, having had the experience of another season, added to 
that of several former years, to confirm the complete efficiency 
of the method and apparatus by which that specimen was ob« 
tatned, I am now ready to communicate the same to the public 
through the medium of the London Journal of Science and the 
Arts ; and I the rather wish them to be published some time 
this winter, that those persons who may be induced to engage 
in the preparation of opium in the ensuing season, firom the 
account which has appeared in the EdifAurgh Journal^ sup- 
posing eventually they may not be satisfied widi die method 
^re recommended, may not give up the project in despair; 
b«C SMEy hsire it ui their power to make trial of another method, 
which with me has proved perfectly successful and satisfactory. 
By means of &e method and apparatus above alluded to, half 
an ounce <^ liquid opium may generally be collected by one 
person in less than the space of an hour. And I have it upon 
record, thi^ on one particular day in the year 1818, a single 
Individual, considerably more than 70 years of age, collected 
no less tfian five ounces and a quarter of this fluid within five 
hours. 
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The apparatus consists of, 

1. A scarifier, or lancet4}lade, of 
a larger Mze than that used in 
surgery for veneaectioo, about two 
inches and Jths in length, and fths 
of an inch in breadth, with a rivet- 
hole at the blunt end, through which 
is inserted a strongly-twisted cotton 
string; the ends of which having 
been previously drawn through a 
small slit in a bit of leather intended 
as a slide, are to be tied in a firm 
knot, at a length sufficient, when 
slung on the right wrist, and confined to it by the slide, for 
the blunt end of the lancet-blade to reach the tops of the 
thumb, and first and second fingers, when united. This blade, 
if covered widi thin leather, excepting about one inch from the 
point, will be softer and more commodious to the fingers. 

2. A small pocket with strings, to be tied round the waist, 
eight inches wide, ten inches long in the back part, and about 
five in the fore-part, having two straps of cloth (or leather, which 
is preferable), ^ve inches in length, and H inch in breadth, 
stitched, on its back part in a longitudinal direction, 1| inch 
apart, for the purpose of forming sheaths to receive the arms of 
the bracket, to be hereafter described. The ends of the straps 
to stand } of an inch above the back of the pocket The use of 
diis pocket is to hold any small matters which may be necessary. 

3. Two goose-quills of the larger size, cut in the form of 
scoops ; for the purpose of taking ofi* the milky juice from the 
wounded capsules. 

4. A tin cup, or receiver, 2i inches in diameter, and tifo in- 
ches deep, with cover to fit close, in the manner of a saucepan. 
In the centre of the cover, a circular hole is cut out H inch in 
diameter, into which is soldered a tin tube made to fit the same, 
2i inches in length, standing 1} inch above the cover, and 
entering the cup below } of an inch. A circular wire is soklered 
on round the cup on the outside, to form a groove for the ring of 
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the bracket, which is to support it A piece of tin is cut out 
from the apper part of the tube, a little more than ^ of its cir- 
cumference, and } of an inch deep, which of course, renders 
^ of the upper part of the tube higher by i of an indi than the 
remaining f. The edge of the higher part is then (to use the 
heraldic term) invected, that is, cut into a c<mi inuation of small 
convexities, of a size to fit the concavity of the scoop, or quill ; 
80 that when the latter is drawn across the edge to discharge 
its contents, its concavity may be sure to fall upon one of the 
convexities, and thus be scraped out clean. In the inside of the 
lower part of the tube, are soldered two small sockets, of a size 
to admit the pointed ends of the quills, but not suffer them 
wholly to pass through. 




5. A bracket for supporting the tin cup, made of a piece of 
iron wire about -^ of an inch in diameter, and 2 feet 9| inches 
in length. The middle part of this piece of wire is bent close 
round the tin cup, in the groove formed by the circular wire 
abovementioned, so as to encircle the whole of the cup, excepting 
about i of an inch, where the wire is agam bent back on each 
side, horizontally, in angles of about 62J degrees; at which 
angles it is confined close ta4he cup, by a bode of the same 

Vol. VIII. R 
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kind oi wire, foraung a ring round the top of tEe cxsp. , Ti^ 
wire is then bent double, at six inches from each extr^nity, 
and both ejitremities secured by coiling some small brass 
wire round, for the length of about 1| inch, which last is of 
course to be properly fastened. The united wires are then to 
be beat perpendicularly downwards, in right angles, at 3f inches 
from their extremities, and the bracket is then finished. 

The utility of this last coptriyance does not consist merely in 
supporting the reoeiTer, and keeping it firm and steady in one 
place (for which purposes neither of the hands could be applied, 
being both otherwise employed) ; but more especially in bringing 
it forwards in advance from the body, to me^ the collecting 
implement, and into a situation to be more readily and easily 
observed by the eyes of the collector. 

The expense of the whole of this apparatus, if purchased on 
wholesale terms, would not probably exceed eighteen pence or 
two shillings. 

As soon as the forwardest poppies have their capsules about 
1 1 inch in diameter (of which size they will generally be in about 
five or six days after the fall of the petals), accoutred with the 
above described apparatus, (the pocket tied round the waist ; the 
tin cup encircled in the ring of the bracket, with its cover on ; 
the invected part turned to the right hand, and the quills in their 
sockeU ; the arms of the bracket inserted in their sheaths, at 
the back of the pocket ; and the lancet-blade slung on the wrist 
of the right hand, with the slide drawn up to the wrist), the 
operator begins his work. . 

He first, with the thumb of the left hand placed on the summit, 
or crown, and with the first and second fingers underneath, 
gently lays hold of a capsule ; and with the lancet-blade lield 
between the fingers and thumb of his right hand, makes a slight 
iacision horizontally, about a quarter of an inch below the upper 
part of the bulb of the capsule, about an inch m length, taking 
care just to penetrate through the cuticle itUo the ceUuiar tissue^ 
(but notihraugh it into the hollow part of the capsule, which would 
prove of bad consequence); he then as speedily as possible 
makes a second iacisioa in the same direction, one fourth of an 
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inch bel<iw the first, and a third at the same distance below the 
second. He then lets go the wounded capsule, and proceeds 
to a second, third, and so on, till he observes the milky fluid on 
the first nearly ready to drop ; when he is to return to that, and 
to lay hold of it with the left hand in the same manner as at 
first; lit the same time dropping the lancet-blade from the right 
hand, he takes one of the quills out of its socket, and with It 
begins scraping up the juice which has exuded, observing 
always, whilst doing this, to keep the point of the scoop upwards. 
Prom the first he is to proceed to the other wounded capsules 
In succession. After having scraped the whole of these, he is 
to fetum the quill into its socket ; to resume the lancet-bhule, 
by hanging down his right arm in a perpendicular direction 
(whereby he will instantly feel the instrument in his fingers), 
and proceed in scarifying. Whilst using the scoop, he is fre- 
quently to draw it across the invected edge of the tube, in order 
to relieve it from the juice collected therein ; and whenever he 
observes the bole, or hollow part of it, to be nearly full, he is 
immediately to turn it down into its socket, that it may empty 
itself whilM he is using the other. 

When the day's work is ended, the juice collected in the 
receiver is to be discharged into a deep earthenware plate, the 
cup scraped out clean with a table-knife appropriated to this 
use, and the quills well cleansed by meians of each other. The 
plate is to be placed in some dry out-house (for its strong scent 
will scarcely allow it to be admitted into a dwelling-house), with 
a paper cover to prevent dust, jrc., ftom mixing with its con- 
tents ; and when a mass is accumulated therein, sufficient to 
make a loaf, or cake, it must be either exposed to the sun's 
heat in the middle of the day, when the weather is fine, or 
(which is the safer way), be removed to a stove, kitchen, or some 
other warm and dry room, wher0 a constant fire is kept, and the 
mass be well workml up together with the opium^knife, and turned- 
daily, till it acquires plasticity sufficient to be moulded into the 
form required ; after which, the cake must be turned frequently, 
till it be dry and hard enough to be committed to the chest. It 
is to be expected, that those persons who attempt to prepare this 

R 2 
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drug by the process and apparatus above described, will be at 
first a little dissatisfied ; and be inclined to think that the method 
by which they are directed to collect the milky juice of poppies 
drop by drop as it were, by means of so small an implement as 
a goose-quiU, cannot possibly be the best and most effectual 
mode of filling the chest with solid opium. But they may be 
assured that neither the Turks, Persians, nor Hindoos, have any 
more expeditious way of obtaining the succus proprius, or real 
narcotic juice of the poppy. 

If they patiently persevere, and proceed with care and dili- 
gence, rapidity of execution will presently be acquired; and 
they will soon be convinced, by experience, of the correctness 
of the wealthy accumulator's favourite maxim, that maw^ a Utile 
moke a mickle. 

Dyrham, Nov. 25th, 1819. G. S. 



Art. VII. On the Progress of Steam Ncmgatian in 
Britain. 

To the Editor of the Quarterly Journal, edited at the Royal 
Institution. 
Sir, 

* Ik page 152 of this volume, there is inserted a notice of the 
number of steam-boats now in operation on the Mississippi, and 
its tributary streams, with an account of thosie which are build- 
ing ; presenting a singularly-interesting view of the immense 
advantages which will be derived by that rapidly-advaneing 
country, from the introduction of this improved means of com- 
munication, peopled as it is with the descendants of English- 
men, and inheriting from their descent, all the active energy of 
character which distinguishes the parent stock. Interesting, how- 
ever, as this statement must be to all in a philanthropic point of 
view, yet an account of the progress of the same system in our 
own country must be far more so, as even to us the practical 
adoption of this our native invention, holds out the most im- 
portant results, and which are daily developing themselves with 
increased energy. 
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It has been resorted to upon the Clyde to a far greater extent 
than in any other quarter of the United Kingdom, owing to the 
necessity of adopting the best means of communication between 
Glasgow, the second city of the island, and its two ports, Port 
Glasgow and Greenock. The formation of this Frith, besides, 
branching into various sea-water lochs, renders it peculiarly fit 
for this mode of conveyance, which has been lately infinitely ex- 
tended by the completion of the Crinan canal, under the autho- 
rity of parliament, laying open all the inlets of the western 
Highlands, and the Hebrides, ta the use of the steam boat The 
advantages derived from this clrcnrostance, will be fully esti- 
mated, by all those who have ever made an expedition to Stafia 
a part of their Scotch tour, when it is stated, that the traveller 
may, by means of this conveyance, be now carried in less than 
24 hours from Greenock to Oban. As soon as the Caledonian 
canal is finished, it is intended to continue the Fort William 
boat from that place, across the island to Inverness ; and in 
furtherance of this plan, a vessel is to be placed on Loch-Ness 
early in the spring, while another is to connect the distant 
islands of Lewis and Skye, immediately with the most populous 
part of Scotland. 

The following is a list of the steam vessels now plying on the 
Clyde : 



No. 


Namct. 


SaUto. 


Tom. 


1 


Olaagow. 


Greenock, ire. 


44 


2 


Rothsay Castle. 


do. 


62 


3 


Clyde. 


do. 


46 


4 


Defiance. 


do. 


35 


5 


Mary of Bute. 


do. 


.37 


6 


Margaret 


do. 


38 


7 


Waterloo. 


do. 


59 


8 


Duke of Wellington. 


do. 


38 


9 


Greenock. 


do. 


39 


10 


Port Glasgow. 


do. 


55 


11 


Fingal. 


do. 


53 
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No. 


Names. 


SaUto. 


Ten*. 


12 


Robert Burns. 


Greenock, S^. 


49 


13 


Allison. 


Lairgs, ^-c. 


64 


14 


Neptune. 


Inverary, fix?. 


59 


15 


Argyle, 2d. 


do. 


67 


16 


Britt^a. 


Campbell-town, ^c. 


70 


17 


Samson. 


Ingboat, ^c. 


50 


18 


Industry. 




56 


19 


Trusty. 




60 


20 


Active. 


* Luggage boats. 


60 


21 


Despatch. 




58 


22 


Robert Bruce. 


Liverpool, Sfc. 


91 


23 


Rob Roy. 


Belfast, fi-c. 


59 


24 


Sir Wm. WaUace. 


do. 


57 


25 


Comet 


Fort WaUam. 





The s\eam-boat on Loch-Lomond is discontinued during the 
winter, but will recommwce in 8prij(\g. 

It is understood tbat^the Belfast boats will continue plying all 
wmter. 

The steam-boats on the Clyde are generalljr cakuk^ted to 
carry each 120 passengers, but they do not average nkoie than 
50 passengers daily throughout the year. The Rob Roy it 
fitted to carry 200 passengers, and has carried 220. 

Ox^ die Frith of forth there are four steam-boats, which upon 
an average during iiunm^, carry 500 passengers 4uly. 

As connected with this subject, the foUoroig account of the 
intercourse of this remote comer of the island is curious, exhi- 
biting an interesting view of the habits of locomotion so chaiac- 
teristic of our country* The number of passengers which were 
conveyed along the Forth and Clyde canal, between Glasgow 
and Edinburgh, amounted in 1 8 1 8 to 94250, Between Glasgow 
and Paisley, by the Ardrossan caw^, 51700 ; and from Glasgow, 
along the Monkland c^nal^ 18000. 

Steam-vessels also^ ply on the Tay, tb(& Humber, the Treat, 
the Thames, the DeCj, mid the Mersey ; and the great success of 
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the Talbot between Holyhead and Howth, promises fair to render 
the intercourse between the two islands as perfect as between 
two parts of the same island. 

From these statements, it will be seen that we have not been 
behind our brethren on the other side of the Atlantic, in adopting 
this much improved system of ccmyeyance ; and in adapting it 
to our peculiar situation and circumstances. 

Indeed nothbg is so striking, or in fact more wonderful, than 
the extent and excellence of our public conveyances, and the 
means of communication which exists between every part of this 
kingdom by means of posting, stage-coaches, waggons, canal 
boats, and coasting vessels of all descriptions, proceeding from 
London as the common centre, and extending itself in every 
direction to the remotest comers of the country. Even the 
following very imperfect sketch will put this in a very striking 
view to those unacquainted with our country, cuid will serve as 
one point among many others, from which future ages may form 
some estimate of the extent of our wealth, our enterprise, and 
social relations ; it may farther be the means of inducing others 
to come forward from time to time with additional facts on this 
subject, tending to throw much curious information on so sin- 
gular a part of our economical history. 

It is calculated that a person has 1500 opportunities of 
leaving London in the course of the 24 hours by stage coaches, 
including the repeated trips of the coaches which ply the short 
distances. It is understood that dhout 300 stage coaches pass 
through Hyde-Park comer daily. There are about 40 Brighton 
coadies. There are 84 coaches belonging to Birmingham, of 
which 40 are daily ; to Chester 19, of which 16 are daily ; to 
Manchester 70, of which 54 are daily. In the year 1770, there 
belonged only two stage coaches to Manchester, one to London, 
the otiber to Liverpool, and they went only twice a week ; there 
are now 20 coaches pass backward and forward daily between 
these two places. There are 60 coaches belonging to Liverpool, 
of which 56 are daily; to Preston 12; to York 18, of which 
10 are daily ; to Hull 12 ; to Newcastle 6 ; to Glasgow 13 ; to 
Edinburgh 39 ; to Aberdeen 9 ; and to Inverness 3. 
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The mail coach eBtablishment, by far the most perfect public 
arrangement ever attempted^ and carried into practice, is now 
extended from Falmouth, through London, to Thurso ; from the 
extremity of Cornwall to the extremity of C^thness ; a distance 
of 1082 miles. 

On the late meeting of parliament, one posting-house at 
Bamet, had out at the same time 54 pair of horses ; what part 
of Europe could do the same ? 

But the same perfect system of speedy and comfortable means 
of communication, is not confined to land, for there are 25 
smacks employed between London and Leith, the finest sea- 
boats in the world, and fitted up with every attenticm to comfort 
'and elegance; performing each on an average, 13 voyages, or 
26 trips, in the course of the year, and carrying 12 passengers 
each trip. 

Between Leith and Hull seven smacks, performing eight 
voyages, and carrying two passengers each trip. 

Between Dundee and London 10 smacks, performing 12 ' 
voyages, and carrying eight passengers each trip. 

Between Dundee and Leith three smacks, carrying in the 
course of the nine summer months 180 passengers. 

Between Montrose and London two smacks, performing nine 
voyages ;^ carrying nine passengers each trip. 

Between Montrose and Leith three smacks, performing nine 
voyages, and carrying nine passengers each trip. 

Between Aberdeen and London 14 smacks, and between 
Aberdeen and Leith six. 

Between Inverness and London five smacks, performing seven 
voyages ; carrying 12 passengers each trip. 

Between Inverness and Leith three smacks, performing eight 
voyages ; carrying eight passengers each trip. 

And between Inverness and Aberdeen two smacks, perfonning 
eight voyages, and carrying three pa3sengers each trip. 

There are 20 vessels employed in the trade between Glasgow 
and Liverpool. 

There is one curious fact established by the foregoing state- 
ment, the great infiuence which London exerts upon the most 
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distant parts of the ishuid, giving as it were life and activity to 
the whole. 

If these facts are, considered by you as worthy of a place in 
your publication, they are much at your service ; and it is hoped 
they may lead to further details on the same subject. 
/ I am, 

Your obedient Servant, 

J. L 

Art. VIII. On the Floatage of small heany Bodies in Air, 
and certain Atmospheric Photnomena dependant thereon. 
By G. W. Jordan, Esq. F.R.S. Communicated by the 
Author. 

Lamentable complaints and serious, if we may judge from 
the characters of the persons making them, have been uttered 
and published respecting the pernicious effects on the health of 
the metropolis, produced by those dark volumes of smoke 
which are seen to issue from the chimneys of large dimensions 
and considerable altitudes, erected on the Surry side of the 
Thames. The remedy proposed for these supposed evils has 
been, to discover efficient methods of burning pr consuming the 
smoke, and to require of the manufacturers to use these me- 
thods. These chimneys are by no means numerous in thei^- 
selves, or as compared with the thousands of the metropo^ ; 
bui their situation and their height expose them to observation, 
and has excited alarms which further consideration might 
have dispersed, or have induced a more ready acquiescence in 
their toleration and use. When a charge of fresh coals is first 
thrown on any one of these fires, a very dense black smoke is 
seen to rise, whose particles are scarcely capable of floatage in 
the atmosphere into which they are raised by the currents of 
heated air passing up the chimneys. This dense smoke, how- 
ever, soon changes, and changes successively its density and 
colour, until it is scarcely visible. I have watched, and have 
scarcely ever seen more than three or four of these chimneys at 
one time discharging their thick volumes of smoke, and even 
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iriiibt 1 have been obtenriag, these h«ve been changed to that 
state of Tapour which is called, and considered as, hanwd 
SBurf^e. What, hoisevery b intended by a fire burning its own 
smdLe? Does it mean die annihilation of all and every particle 
of coal thrown on thefire? Nothing can be more unphilosophi- 
cal than this supposed destruction of ultimate aggregate par- 
tidesy this aimihilatioB of matter; and the particles, under 
whatever f<Hrm rising, and rise they must, will again be preci- 
pitated. The precipitation of all that rises is of necessity, and 
perhaps the black form of undecomposed coal is the least 
injurious. 

When a given quantity of coals is thrown on a fire, and 
after combustion a few ounces of ashes remain in the hearth, 
what has become of the remainder ? It has ascended the chim- 
ney in the form of vapour, at first black, and afterwards grey, 
white, colourless, or transparent The proposal to bum the 
smoke, or black vapour, assumes, that the black vapour is 
more noxious than the others, and this requires proof. Upon 
reflection, it would appear, that minute parts of the coal, 
simply divided so as to float in air, would be less nonous than 
the more active and offensive parts when decompounded. Of 
whatever colour the particles are, tiiey ascend the chimney, 
and unless annihilated, are precipitated, and nodiing is gained 
by this notable project of consuming smoke, but diange of 
appearance in the vapour, and a precipitation perhaps more 
noxious. Of this, experiments may decide, but the dedsion 
promises to be of so little use as not to require the skill and 
industry of the chemist As long as any fire continues to bum 
with or without flame, there is an emanation of heated particles, 
of particles of the air, and of the body^ by whose union with air 
the heat is developed and continued. This may be per- 
ceived by the change of figure produced in bodies seen through 
them. The particles of the body are almost in a state of 
solution in the heated air, and, together with the heated air, 
change the places of bodies looked at through them. Ignited 
stacks of bricks exhibit these appearances after the gross smoke 
has passed away. 
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Ikkt what 18 the Bqnber of these chunaeyi eeaspared with 
Ihoie of the m^ropolw ? What the quaotilj of oo«Js used in 
^ie8e» compared with what is vised in those ? Those of the me- 
tropdis must be stopped up, or conpelled to bum their oBoke 
at the same time that these are interdicted, or compelled to 
bore theirs. 

So obfections were raised to the use of coal gas far the pur* 
poses of illuminationy from its supposed injurious effects upon 
the health of ^e town, whilst every clmnney in every hcmse 
in town, where the &e flamed and burned, was burning coal gas. 
Noticing the foregoing inconsistencies, I have been induced to 
think it would be useful and amusing by the instaaees adduced, to 
develope the prtnctples upon which the fevmation of vapours, and 
floatage of bodies, even the heaviest, in the atmosphere, depend. 
Iq, consequence of the attractions for water of the 
materials which |brm the base of atmospheric air, and of 
the heat upon which its gaseous stale depends, water is dis- 
solved in atmospheric air in giv^ cpumtities at given tempera- 
tures. The solution is transpiHre^t. Upon cbsnges of tempe- 
rature, particles of water bc^in to be detached from the solution^ 
in portions so very «aaU, that their weights scarcely exceeding 
the attractions of the air which dissolved them, they continue 
to mainta^ their floatage in the foim of clouds^ When, by further 
aceessioii of particles, these masses ave increased in size wd 
weight so as to overecmie the attractions of the air actii^ prin- 
cifiaUy on surfaces wUch iuorease as the squares, whilst the 
weights inpreipe as ^eiihes of diameters, they are then pteei- 
pitated as4 &H to the earth ae dvopaof rcdn. 

Water, «sposed to the action of fire or heat in a i^ven state of 
accumulation^ is readily dissolved therein, as4 forms with it a 
trsAsp^ent elastic gas, permaAe^t «t all temperatures, above 
31^ of Fahrenheit^ anA eaUed stea«i. In the steam, the par- 
tieles of water a«e severally etiraeted by dioae of the heat sur- 
rounding tkem^ and being removed to distanoes ftosa each 
other> at which their mutual attractions cease, and those of the 
heat alone prevail, thus constitute with heat a» uniform eomr 
pound body, permeable to light i« aU directimis* When, by 
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dimintshiog the temperature of the steam, and the doe propor- 
tion of heat, the particles of water approach to widiin distances 
at which they attract each other, the attractions of the heathy 
the diminished accumulatioa of its particles beii;ig also dimi- 
nished, the particles of water nm together, the mass loses its 
transparency, but the particles of water lose not their power of 
floatage, until by the further diminution of heat, and consequent 
union of particles of water into larger and larger masses, they 
form drops, and are precipitated, or by further diffusion of heat, 
and of the particles of water in atmospheric air, they are again 
attracted by the air, and again dissolved in it, even at lower 
temperatures than that of steam. When coals are exposed to 
the action of fire, vapours are thrown off* more gross and black 
at first, subsequently, of colours less and less dark. 

The exhibition from Meux*s brew-house a few years ago, of 
the vapour of water from a steam-pipe, and at the same time 
of that of coal from a chimney close to the other, formed objects 
of curious and amusing observation. The beautiful white va- 
pour from the steam^pipe, as contra-distinguished from that of 
the chimney, and the consideration that one was composed 
entirely of water, and that the other contained none or scarcely 
any, led to reflections on the general formation of vapours, and 
state of those of the metropolis, and the general principles upon 
which the floatage of small bodies in the atmosphere depends, 
which lead also to the explanation of many curious phenomena. 

All idea of the repulsions of the particles of bodies by each 
other, and of light by-bodies at any distances, as advanced by 
philosophers, has long been superseded by the better opinion 
and proof that what was supposed to be by the repulsion of one 
body, was effected by the attraction of another, and in the 
Newtonian observations, has been distinctly shown by repeating 
and varying his experiments on the inflections of light One 
grand exception, however, exists in the case of heat, the par- 
ticles of which repel each o^er, although attracted by, and 
attracting, the particles of all other bodies. The preceding 
observations confirm the doctrine in all cases of vapour from 
steam, of vapour from water in the atmosphere, and of dry 
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vapour from the materials of combuBtion in ordinary fires. We 
will now proceed to other phflenomena. 

Some few years past, in a very fine morning in the (beginning 
of October, between the hours of eight and nine, walking on 
Richmond Green, I observed very long filaments of spiders 
covering the grass, and advancing to the sun-dial placed on 
the Green and surrounded with iron bars, I perceived several 
of these filaments floating in the air from the pointed tops of all 
the iron bars. On the top of every bar, I found spiders stand- 
ing, from each of whcMn a filament passed, and, recollecting 
Dr. Lister's observations on the flight of spiders by means of 
their filaments, watched the animals, in expectation of seeing 
them confirmed. I had not waited long before I saw a ^ider 
throw himself from the spike, and ascend into the air, together 
with, and attached to his filament floating above him. He 
mounted until I lost sight of him at a height considerably 
above the lofty elm trees which surrounded the green, and 
over which he passed, by means of the gentle current of air in 
which he floated. The pleasure and surprise of seeing this 
exhibition was scarcely inferior to that with which l first con- 
templated the ascent of a man in a balloon. In a very short 
time many others took their departure, and continued to do so 
whilst I stayed. More than once the floatage power not being 
sufficient, the filament and its burthen came down again, and 
the spider being received in my hand ran about upon it for a 
short time, again took its departure, and was soon elevated 
out of sight. Thus, the mode of convey^ce of spiders was 
completely confirmed in all its parts, and it only remained to 
account for the pheenomenon by the first observers ascribed to 
mechanical causes alone, but to be referred rather to the 
general cases and causes of the floatage in air of vapours, of 
particles of water, African sands, and volcanic dust, and intro- 
duced here with its expla^iation by way of illustration and 
confirmation of the doctrines advanced in the preceding pages. 

When water is dissolved in air, its particles are held in 
solution by .the attractions of the parts of the air on all sides 
surrounding them, which are then strongest on every part of 
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the pwticlek When, by ike ttccesaion of others^ the paitides 
are increased in their diaransioM, the attra<^tion» of the air 
which Bustain, and the weights which preci]^tate the drops, 
bcieasing in die bdbre-menttoned proportions of the squared 
and cabes of the diameters, the drops qaickly increase to sizes 
no longer sustainable in air, and immediately are predpitated. 
When, howeyer, the union of particles is jnst beginning, and 
the new masses, in a state very near to solution, possess suf- 
ficient tenuity, floatage is produced and clouds are formed, and 
driven by winds through the atmosphere. 

In the same manner, if the particles of any body, heavier of 
not than water, are, by any process, even the inverse of that 
just stated, by dunimttion fhnn larger parts, not as in the 
preceding case by increase fh>m dissolved patts, is made to 
arrive at a sufficient degree of tenuity, they will be as capable 
of ^Mitage in the atmosphere as the smallest drops of water. 
The filaments of sf^ders possess this tenuity. They possess it, 
together with the power of sustaining the additional weight of 
the spider^ when of lengths sufficient for the purpose. The 
spider^ standing on a convenient station, continues to emit its 
. filament until it is felt to be capable of raising and does raise 
him from his place, and then he abandons himself to its convey- 
ance. Should this be done ra^er prematurely, he descends 
wherever it may be, lengthens his filament, and mounts agam. 
That this is the case, appears from what I observed and have 
stated ; and that the tenuity of the filaments is an adequate and 
existing, and therefore a true cause, the calculations of 
Lewenhoek show. He found that one hundred didmeters of the 
filaments of grown spiders were only equal to the diameter of 
the hair of a man's beard, and the quantity of matter in a 
filament therefore equal to rukm^ P^^ ^^ ^^ quantity of 
matter in the hair. Of young spiders, estimated to be sererally 
equal in size to -^^ part of a grown spider, and their filaments 
to be consequently in the same proportion, he estimated the 
quantities of matter contained in eadi filament to be only the 
4.7nri,innr P^^ of that contained in the hair. 

The ACTION of the sun between the tropics, by heating and 
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dilating successively portions of die atmosphere exposed 
thereto in the directions of from east to west, produces/ as is 
well known, the trade winds of constant course in the same 
direction. These effects are principally produced at the surfoce 
where the heat is greatest by accUmulaticm. In the evenings I 
have seen from the high lands of Barbados, the clo«ds and 
lowermost scud transported by the regular lower current of 
trade wind to distances to the westward of the island, meeting 
there a contrary current of wind) and returning back by a slow 
contrary course, at considerably increased altitudes over the 
island, and over the lower stratum of clouds. These dianges 
of the currents of air I had repeatedly observed. 

St. Vincent's is about $eventy miles directly west from Bar-* 
bados. In comiiig up from Martinique^ I have been ^ week 
in a small schocmer between both islands vrithout seeing either. 
St. Vincents is g^erally not to be seen from Barbados ; and 
yet, in a particular state of the atmosphere, I have, from the 
heights of Barbados, seen disUtictly St. Vincent's, the pitons 
of St. Lucie, and the positions of Grenada and of Martinique, 
from the collections of vapours which then gather around, and 
hang over the tops of these and all the islands. In the night 
preceding the first of May, 1812, the inhabitants and the gar*- 
risen of Barbados were alarmed by the noise of explosions from 
the westward, which seemed to proceed from fleets engaged at 
sea in that direction. At two or three in the morning, there 
was a strange sort of dust dro{^ing from the air, which 
increased as the morning advanced. When day-light ap- 
peared, a large body of vapour appeared to the northward of 
east, slowing advancing over the island, producing, in a man- 
ner sufficiently obvious, a darkness in the quailer from which 
it came, carrying before it a bright portion of the sky bounded 
by an apparently circular line of dimensions successively 
diminishing until entirely shut in, and complete darkness 
covered all things. 

The ordinary darkness of night, always illuminated more 
or less by star-light, was not to be compared to this. It 
was total and absolute. The eye could not see the hand. 
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Itwaa an Egyptian darkness that might be felt. The dufti 
continued to increase, and fell in such la^ quantities as to cover 
every thing to the depth of more than an inch, and even to 
break down the branches of trees by lying on them. Between 
tiFelve and one o'clock in the day, a vertical shadowy light 
began to appear, the passage of light from the atmosphere 
above behig shortest in that direction through the dust, in a 
circular form, which, as the dust thinned away, or drove 
on, increased in diameter, until the whole body of particles 
parsed away visibly. By the impalpable particles of dust thus 
deposited, for many days men and animals were grievously 
annoyed ; even the tender leaves of plants were injured, and 
the -mxA agitating the dust, the whole face of die country 
showed like the crater of a volcano. The volcano of St V^in- 
cent's had burst out. The 'dust thrown by the explosions to 
considerable heights had, by the higher currents of air spoken 
of, been carried to windward during the night, and, descend- 
ing mto the lower regions of the atmosphere, was driflted back 
over the island by the ordinary trade wind a little to the north* 
of east. During the fall, patterings on the roofs of heusea, a& 
of grosser particles than dust, Were repeatedly heard, and 
some of the dust sent to me contained particles of stones, 
whose dimensions seemed to exceed all tiie power of floatage, 
so gross that I was led to conceive that they were carelessly 
taken up from the soil on which the dust lay. Other portions 
of dust were free from these. 

An analysis of this dust in the laboratory of the Royal Insti- 
tution, by Mr. Faraday, gives the following components : — 

Silex 78, 

Alumine ; 1 1 ,2 

Lime 7, 

Oxide of iron 3,4 

Loss ,4 

100 
This floatage power of small bodies may account for the duit 
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Bftid ta be obieryed on the tops of die highest monntam 

the finest particles of soBoke, and of wfaattever solid mat^als 

may be adequately divided so as to be elevated and diiqpersed 

in air, may rise^and iaa gifen state of rest in the ak above 

unknown below, may quietly be deposited and nndistarfaediy 

repose. 

Theae attractions of the air vpon small bodies exMng m it, 
aadagain of bodies npoR small portions of tbeair, or.of oAot 
bodies ailterposed bQtiweto'tltei% andof aU these bodies upen 
light passing throiigb os belween them» lead to.as expkMifttion 
of opt«eidpk»H>nMna^ which tslnipoaftbk wMieiitdiie oolisi- 
deratieiihidofAenu Thus I ImmI been «nidiifid to aceoiu^for 
theJridss whioh exist aronnd siAd, ivuatdialaly.eoaiigwMNltita 
the sim» moCB^ wd odier JumittCms bodieSyMd SMi of rariolts dia- 
melersi and of vmriotts sneeessive orders of colotth^, whieh I 
shewed to be piNidaoed by Iheinflectiaia of light in pasaing-bpr 
tween bodice iaiterposed betiteen the eye and tha laou^aiy. 

The great halo^ of iort}^fi?^4egree« ^meter, has b)ogb(»syi 
the ^ppmbrimi' fhihmpikimm. AU who have ultempted t9 
aoeonnt for its exhiUlkm and. dimensions seem to ^fiaye 
fatted. A diminished feiipaolive powei! in the dropa of Irater, 
fiximing it after two r^raetions wtthont any reflection, seems 
to be necessary. Such a dimimttion «f oefiracftive po?sr^ in 
drops of sofident temiity to constitnte the permanenlly^flosiUfig 
vaponr la whidi these irides appear, ,may be intered. from 
o^her phseaomenay and being applied together with these to 
aoeoihit &»- all the appearances of th«t iris, confirms and is 
confirmed by ^lem. 

Newton, Des Cartes, Huygens, andctfiers, having assumsd 
the number, or parallelism of certam rays,- as pnneiples of 
formation to account f<Mr the phesnomena of the primary and 
secondary bows, these prindpies, not conrect in then^ves, 
nor extensible to other irides* failed in accounting for the 
halo of fi>rty«^ve degvses. The true principle of the formation 
of iriifes is that of images, that is, by radiants*; and to these 
radiants, not to parallel rays, nor to the number of rays, is the 
existence of irtd^sas well as images tobe referred. Forcati 

Vol. VIII. S 
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evlctiMy rays are Mmettmes omwfciird «b panlM, but this 
only with a refereaoe to thmr remote miiMitt* 

RadiaBts, to ooastkate the beforeniieiitioMd frat aort of 
indea ai various dimenaioas ooatigaoaa- to the laminariet 
aroand arliioh ttey HffMiar^ are foivied by inflactiaMa l»- 
tween the drops of water duly established by experiBMBta:** 
10 coastMite the primary and aeeondary ran^Miws, tfny are 
fbrmedbyraya oroasinf one another, andthvalbnuHigfa^Kaiia, 
at the UmitB of the sinj^le and dooUe veAestioaa of the rays 
wtthki the drops, ai poorts first aaoekakied by Dea Cartes : 
and to eonstkate the iris of lbr^-4be degseas, by extanri rays 
crossing aaeh other at the lonits of die pawta ai raUpMHion 
withoat the drops correspondaig with the limks of the Bmi 
reHectkNia of ibm rays within, the rafraoied Uka the reOeoled 
rays removing Dnmb, returning tswwda the axis of (he dbop 
ore s e in g oaoh other at the poiaits of retom, and there Inanng 
refiracted radiants, as dierefleoted rays teat reieeted radtaats, 
and isaning Arora the same pointa, Theae points, ha w ti er, ac- 
coring to the ordinary refractions of wpter, wonM give an iris 
on Newton^ prineipies of fifty or <fty-two degrees, aooording 
to olhera M seventy-sa degrees, forty4»ar mimites ; and adi* 
ttdnisbed refractive power in the drops of water eonatitiilnig 
lloathig vapour is necessary to eahibit an iris by twa lefraetioas 
of forty<4«a degrees diameter. Hie appUoation, thereiMe, 
even €£ the true priadple of formation by radiants, would wmt^ 
as in the ease of the first sort of irides, havo atasa bean a«^ 
fident to account for Uie phttnomena. In that case, orignal 
experiments and discoveries respectbg the inflections of iight, 
frnnished the due to perfisct the cHscovery. In this, a ohaage 
and diminationof the refractive powers of drfipa of water float* 
ing in air is necessary to be established. Ue eatension of 
inflectAws to the phmnomana of thin plates, and of badiea of 
ooasideraUe, of eictreme tenuity, estabtishes what is re^nirsd. 
The iris of fortj-4ne degvees genesally appears m what 
may be called difcsed vapour rather than clouds. At the dis- 
tance of about twentyHwo degrees and ahalf from the kmnnary 
Aere appears a circle of three or more degrees broad, as oireian- 
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9liu)8e« hcHmtf ekker while, or of cdIouih more or lot* dilute, 
being internally red, fuod externally of die priematic ordera> or 
miziaree of tfadie. These coloiusy as they are more rivid, are 
abo more eiUended, eren totweaty-six or twontf»$even degrees, 
and iffpeait^g in narrow and long p or tiopa of vapoury exhibit 
imenud reds, yeUonw, aind Wight oential Buxtnres of fdl the 
rays, emnlating the son in b;rightness, and giadoaUy decaying 
away s(t increasing dislanees from hinu QneortwQ of these, 
seen akme, or in tot^nnetton wkh other less resplendent paru 
oftbeifis^hafereoeiredtheappeltetiienof ssQdksnos, One of 
the tteatressariniUejappearanees vhieh attend this bow, to be 
adtenliwly observed, and to be oarefiiUy remember^ in at* 
twwp ti ng its fw p lan a rie n, is a dark oirele, or cirewUtf shade, 
appearing i mmedi s triy within the pieeeding oeloassd circlea. 

If a g^ohe of glass, ^ied with water, be exposed to the snn*s 
light, <Mr %o the hghl of a eandie, the rays iMdi pass through 
eenvisngn fcom different poinAs of the seeond snr&ce to pointe 
in the Une passing thfoogfa the centre of the globe pacaUel to 
the ineident rays. This coaa of rays, recenred on a plane at 
right angles to the incident rays, exhibits a circle cdonred 
with Mg^t red on ita external border, brighter ydlow ai«yacent 
liMrsto, iatamaUy brif^test white light within the yellow 
hecoming moDe and more dilute up to the luila of the eoae. 
On the extemnl border of the red at the same time slj^ars a 
^udc cisola or eircnlar shadsw, obviomdly produced by theex- 
teeme external psorts of the giobe inteerepting att olhsr li^t, 
and die light incident on the globe beihg all totned aside 
tbcrcfirom, sod refracted entirely within the oone of passing 
light. Theexact agreement. of the iris in all. its pwrts with 
these the phsnomena cf sin^e dnps, cend^s llie ooneluskm 
irvesiatible, Ant it is fonned from dreps, by two fiefraetions 
fbam di^ of walen All that remnina tobeaocounl^ter, is 
the Tarintienofthe diameter froas what dmpa of water in other 
circumstances of other refractive powers would make it 

The eolours and the darii line on the external edge or limb of 
the ccme of light passing through the drops, prove thai ibese 
colours come from those points in the drop iriucb are Iheiimits 

S 2 
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of first f^flectiom. • The black ring is formed by the ^dgee df 
the drops from which all the light is turned aside, the c<4o«red' 
rings by light immediately adjacent to the dark ring, saad there* 
fore coming firom the limits of refractions widiout and of reflec- 
tions within the drop. There are no other points at which radianu 
by adjacent rays can be formed, and these determiiie the re- 
fractire power of the fNops. 

' Thfe ratio ''df^-.a gires an anj^ of 38® ^W, fer 
thie radios of the iris by refracted rays, coming firem ^the 
limits of first reflections witiin the drop. • By using Dr. 
Haltey's construction for finding the angles of Ineiiiei]^ 
and refraction of efficient rays after two tefi«etidDS''mdone 
refiection, and assummg various refiractire powers, in i«rio«s 
trials, I found the refh^idve pow€ir of- 66 : 61, to give 
suftciently nearly the required an^^e of 22^ : DO' betwiaen 4)e 
incident and emergent rays at. the Ihnits of first internal re^ 
ttMtmkB, being do«blo the difference of «he angles of incidence 
, and refiMK^tion of the same rays at entering the drop. This is 
(he apparent radius of the iris, and ther^ore that is the re^ 
llraetive power of the drops. 

The necessity of having small dr<^, aM of equal adequate 
refractive powers, and of equal sizes, to prevent the changes of 
appearances which other drops would produce, aMght raise 
against this doctrine a question, whidi is, however, answerad* 
by the iafefenoe that permanent floating vapour can only con- 
sist of such diops, and this inference is dnis conlted kto a di»- 
covery. No other drops but s)f those refractive powera and 
sins have powers of aggregation sufficient to resist for a time 
the solvent powers of air maintainnig their floatE^, whilst idl- 
of larger sizes^arefirecipitated, of smatter are disao&ved. 

•nat a diminished refractive power of the dropffis induced by 
thealCrtetions of tiieakr surrounding them neoassary to effi»t 
their floatageas ponaanaiit vapour, is to be shown* by referenee 
to the phsenoiWDa of thin plates. 

The phsenomena of ihin plates, contrary to the Newtonian 
hypothesis of fits. of easy transmission and reflection, have 
been shown to bephssnomena of inflection. 
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When water is dissolved in air^.it constitites, together with 
it, a fluid perfectly transparent, all refiractiye power of the 
water, whaterer it may be, upon whatever it may depend^ 
eeanng. When sqNurated from this state of solution, by the 
aggregatioii, from whatever cause^ of the dissolved partieka, 
their first actioa upon light passbg tJ^ugh them, are-of iuAeo- 
tabn by the' "air in whieh they float adjacent lo each. By lui^ 
ther aoceseion of partidee, globules are constituted, through 
wlaeh the light paisses, and in passing in and out, is suli^ect te 
the ordinary refleotions and refiraotions of transparent bodies> 
hf refiraelive powers^ beginning at smaller sices, and mcreiasiBg 
aa thoae inci^ase, up to 'the ordinary refractive power of large 
massea of water in air. Thia gradual acquirement and increase 
of refrastive powers obviously folkrws from the (AieniosieMi of 
thin plates of water in air, or of air between glass. In the case 
of a bubble of water in air, when the tenuity of the fiha at the 
tspis extreme, it ceases altogether to^act in that pail on the 
light, which passes through, as if no body was interposed b0^ 
tw^n the parte of air ; at increasing distances from the top, 'the 
tenuity of the fihn increases, but not sufficiently to possess any 
refractive .or reflective powers; the light (Arriving in the ifteler 
between the parte of air adjacent to the water, is inflected by 
the air' into. two portions, one of wMch passes on, 'die dher 
returns; and these inflections are continued and varied in 
otders, dimensions, and colours, until at last at incareased die- 
taoces and ad e q u ate thicknesses they cease, and die cnrdinary 
reflections and refiractionB are restored to the water at both 
swtets of the film. As this is efleoted, gradatim not per 
atdhtmf these powers beginning and increasing pass through 
difierent states of intens^, from evanescenoe te their ordindiy 
state. The same is the case of 4ur between two plates of gktts, 
and the evanescence, restoration, and gradual increase of the 
refractive powers of transparent fluids, in these and similar cir* 
cumstances, is thus fairly established, together with every ptfin* 
ciple necessary to the formation of this iris. 

These globules may occasionally be so formed and ar*- 
ranged into strioe of various directions, aa at once 
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10 exUWt) by Ihw refraclioni throu^ Ihd dropt^ the ifU of 
forty-five degrees^ with itfi colotirod mock-«iiD8» mmd by refleo- 
tions at ths surfacts of the drops arrai^ed in loiigitodiiial 
ttri»^ the white almioaBliurt with white subs in them so rirely 
seen. By a tnall portion of ongoeni spread over the siiAioe eC 
a kMkingp'i^ass, and disposed into Tarions stris of varionB 
directions by nibbing, strong resemManeea of thene white 
atmospheric lines extended to oonsideraUe lenglhs> and tsf- 
rionsly crosiing eaoh other^ may be exhibited by the rsOeelsd 
light of a candle. If, therelbrey this whole coarse of i 
can be maintained, the whole theory of these 
pboaomena msy be eonttdeied as estabUshed^ by refecfing 
their formation from the nnmber and paraQdism of certain rays 
to the priaei^es of formation of images by radiants, and from 
icy maehia^ of do^ytful existence and application to giobnles 
of water, to ioating globnlesi dc;>endent for the» floatage and 
diminished refractive power on the same cause, and to falling 
drops of fttUy-restmed refractive powers. 

I ofier, net withont due consideration, this eiphmatioa 
^ these phsmomena, certainly better, and better fonaded 
. in its principles than all which have preceded, than the 
prismatic stars of ice of Des Cartes, and the snowy ker- 
nels and cylinders of Haygensi and certainly more consist- 
ent with circumstances, and the general order of things* I see 
di$tinctiy in the globule or gldxdar circle, tiie ekmoita of the 
iris. I observe dimensions in the iris wfaidi require a refraotm 
power in the drops difierent from that of water, in other its 
ajiual stotes of aggregation. I estaUish from other phaaeoMBna 
an adeq u ate change of refractive power m the drops of the 
vapour ; and to him who would reject these facts and their eon- 
sequences, I would offer the propositions thonaelves and the 
conclusion, in the simple form of queries, after the example of 
Newton. They may, at least, be frdrly enumerated conjec- 
iarally among observations on the causes and phssnomena of 
the floatage of small heavy bodies in the atmospheie. 
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Art. IX. A Letter rekutmg to Mr. WatU' Bemarks on 
Captain Kater's Experimenti, 8to., addr€$9ed to the Editor 
of the Quarterly Journal, 

Sir, 

I Alt (dinpled to give yon the outline of an article in the 
rnsmiA Nni^ber of Hm BdMmrgh PhUoeafMemi MunuOybj a 
Mr WUiaB Walta, of the CnfetiMn^hoate, Penziaice^ entilkd, 
'* Rcpnoiks <m Captain Katei's paper, containing ecKpenneBla 
fcv determining the length of the seconds pendulum iv the 
latitnde of London.** 

Vke writer begins by misttdtii^ the length of the iewnds pem^ 
4uiiim for thkt of the penduhtm of etp et imnt ; wd inoonMk 
qu^ce arrives ^t the conclusion, that die number by irMeh the 
square of the are of vibratioB is to be multiplied '' k ^lesHvcf/' 
and riiould have been 1,645 instead of 1,685, the number given 
by Captain Katcnr. 

He next oonficts Cuptaiil Kater of not haVfaig expressed the 
number of vibiations made by the pendulum in 34 hours, beyond 
i^neareitkundreMi^atlbraiion. 

He then proceeds to point out, that Gaptam Kater bascom- 
mitled an erttt in his computation of ttie correetion Ant die 
buoyancy of the atmosphere hi one of the 12 series of experi^ 
menfts, to the amount of two hundred thoumndihg of sm^ itieA. 
This Ifsing divided by 18, m^ occasion an error of abdui Hbo 
iMlMfMiAi of m, incA, in the length of th6 pendulum vibrating 
seconds. And lastly. 

He aski^, " t»)rf canoiot the ^aqppearance of the disk" (m the 
obeervatioRS of cotocidences), *• be noted to a quarter of a 
second, as readily as an enltre second ;** or, in othenr words, why 
cannot an object be seen through a telescope when it is not in 
thedeldofview? 

I am, Sir, 

Your obedient Servant, 

and constant Reader, 

October y 1819. Z. 
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Art. X. Journal of a trip from' St, Thome de Angostura, in 
Spoiiisk Ouc^ama, to the Capuchin Missiont of the Carom. 

[The foHtfiHtog /oonal it pitetod lW>iii the origpial Manuicnpty for 
wbicb tbe Editor k oMiftii to m near raUtion of the AutborJ 

Oeiol^t94hy lil8. 
Ha^iho iig^reed witk Dr. K. toaee<Nlip«*y ne, uid |«rchwo dl 
a- '^MfBefor 20 Mian, a mirie for46 doUan» and iM^Md an- 
otfierMapfe8eiit4n>mBoltTar,wefttartcid at4P.lf.;9i]rMiiM|Mige 
oottsistedoTiliyself upon a cffettiiHCfiloQfBd hone, -the DofeHor 
upon my little mule, each armed with a broad swdpd and a 
brac^ of pUtoliiii our halMftn; my hoj Mm «poii one aMia, 
and my gilide Anisetle upon aaother, each armed witli a riie 
and awoid, dsove before them tbe bafg^age-oule, loaded vith 
two portmanteams and a bag Gontaini^ biBctut, saosag^a, and 
one day's proriaibny with six bottles of •good rttm, salt, pepper^ 
and other needAd articles which we were given to understand 
weceiioi to be had in the ititerior. Our intention was to go no 
ihrlfaerthaoi Panapima, about 9ix Icta^^* dislnnce, where wa. 
expected to find the Doctor's cavalry. The day had been doudjr 
and cooV but without rain ; our path lay on an elevaled pliin, ' 
dkirtinf the banks of the Orinoco, which ever andanon shewi^ 
itsdf^ rolling nuyeatically along in the distance. I wished to 
pAsh on> buttx>uld notgat the baggage out <tf the ordinary 
midels pace^ and, being unable to distinguirii my road anom^ 
the innumerable cattle paidis which crossed us in every ^reo- 
tiott, was e*en obliged to content myself with a most uneasy 
jog' trot. The country around Angostura is an elevated savan^ 
nah, mostly covered with wiry grass and slanted trees, afibr^ 
ing little shade. Looking Southward, the land appears to rise ; 
andfrom sevehd points we covdd see a distant range of hitts ap- 
parently clothed with wood. Occasionally occur the beds of 
torrents, in which the soil is rich and wooded ; but m most 
places it yields barely sufBoient for pasturing the mules and cat- 
tle, th^ ate driven from the interior for the use of the capital. 
At iLbout 1 i leagues' distance, crossed a small stream called the 
Cano-fistula, and 1| league further another called the Mamanta, 
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whose sanely bed and deep channel shewed the sterility of the 
eleraled. surface, and the immense body of water it sometimes 
pours into theOrinoca. On the right bank stood a small vil- 
lage of thesaineaamey oooe contaitting probahly. Ifaee ortnt 
hmdfod inhabitants t biitdie- moridering hab Ha ti o us , and jfar^ 
dens oiremm with bosh, aMestJts .present complete abandon- 
niaat. We h«d, hitherto passed but one hut oo our way;. and 
the deeriate aspeet of the place gave us no^faTOurablekimpres* 
sion of this portion of Chiayana. The san was ainady goiaff 
doim, and we had three long leagues -of nearly fiMirndles each 
helveen'us and Panapana. Joggled oa^ and just before dark^ 
paeaed the rapid tormt Candelar^ then toleraUy dry : had 
BMwhrain £men>,we might ha?e been detained, some homrs ; but; 
its victniliy to theOrinoco» prevents its coatiauiog foil long to^. 
gather. Qroped our way onwards in the dark, scrambling over 
the stones in.an unknown .and- ecaroely perceptible track ; bat, 
oar be^ts.were fortunately more used tp this work than their 
riders* At let^^.haKamile of wood brougfatustodieba^ka 
of Iha.Cuayn^re, whieh we biew to be near.die .end of our ride; 
But our difficultly w^ra not yet ov/er. Tha deacent.was steep; 
the water^pj^t;^ deep, an4 my horse expecting to swim for' i^ 
rffosed to advaiM^, imtil I should, a, Lbmero, dismonnt, taker 4. 
th^ saddle on my (lead and shew him the way. With.muciL 
floggings and spurring, howeyer^ at last in wa all phiaged ton. 
get}ier» and .reached the other side with no other injury *thaa 
tb^wft;)>utit w^s between ,^ight and nine. ere we aixifed afe 
P4i|^Mipa)ia, The Copaiandant, Qaspar Uraca, unused tasuck . 
h^a visitorpj aqd just going to siq>per, turned out in alarm with . 
spear and studd to reoetre us ; but being answered in the usual^ 
tone of salutation, .desired us Ui alight, and ushered us intq hie 
abode. We took up our qjuarters, i e,, slung ourhammooka 
over his counterp for his iiras the only shop we met with in the; 
d^ict. The village iaoonveniently sitaated^about^cdf a leag^ 
firom the Orinoco ; it once contained several Indian iamUiea; 
and, in the time of the Spaniards, actually furnished lOQ men to 
themilitia; but the w^ and the fever had made such havoc, that 
48 Indiam.were l^e whole that remained ; and these^ with a few 
cavalry and Cr^les, formed the whole population. The barren- 
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ne08 of the ctrcun^aoeiit soil obUgw them to litv« thw pRmnOB 
grouodB al aboTO two leagues* dttlaiioei ynkUk not a liltk ag- 
gtaimtea their distraates. We here aanr a yoang maa^ ivho^ Ita 
nKMtha bofiBae, is croeauig tha Cinitoiaria oa foo4» had been aa> 
tacked by acayiaaftjalligatorX thai ha* left U mmtdntm km 
body* It seema ha had by hard atfiiggliBg and laying hoM oT 
the baahee,aaccaedad Ma>et>eMiag hh asaailattt; bt ha h i aw a if 
attribotoi hb eacape to the vahemaaoa with «)Mh ha had a^ 
Toked hia ttttelairy saint 

' 30th Oct. ThebaaaUwaiabcoa^inalda^yght{Onroaataa 

had hidierto been dae east, never far diataoa torn the ri^an We 

now turned to the aoathwardy in Older to gain Iha hif^iar gfoaady 

and (Continued asomding across savannas^ yat mora arid Sttd 

sterile. It was serea beibre we ware ftarly otf, and the son was 

already hig^ by the time we had reaahed the most elevated 

part of the plains. The grass had baea taaently bamt, and dm 

dreadful heat aetmg upon empty stainadis» made tis veady to 

&int; bttttohaltwasimpossiUe,whmanotadM|>ofwalafwaa 

to be fbmid, and of this we had made ao proviiioiu We overtook 

some naked Indians who had got the start of as $ they wens 

quietly loasthig their taasagO) (san-driedbeefX at a 6fe they had 

luadledy and this dmy devoured without sak or any thing but a 

little cassava. We did not antkipate how sooa we shoaM re^ 

lish the Sflfme hard fare. At 11 AJL cmae to a smaH 

stream, on the baak of which we spread oar sail, sod de« 

voured a hearty break&st ofoold beef| cheese, and biacint ; but 

here we disco^rered a douUe mbfertane ; one of oar rmn bottles 

had been broken; omr kind hosta at Paaapaaa had jhcassed a 

jfl osarfg, and the spring of oar powder^kMk being oat of order, 

the gunpowder had been plentifally anaed ap with ovr bbeait 

Bat we were much fotigued, the fhnto #lift temptmg, a limpid 

stream at our feet, some fine palms overhead; our horses grai- . 

iag in good pasture, with their saddles oa, aa the eastern is. 

Every thing invited to repose* We lay tai three, P Jd. 5 when, 

after bathmg and repacking, we pushed oa^irards; bat we eof- 

ieitd ibr the indulgence : sleep had heated instead of refreshing 

U6, and the reflection of the sun from the parched soil caased 

an eruption in my face, that 1 did not g«t rid of ^ a week af- 



Digitized by LjOOQ iC 



Capuchin MtmoM (fthe Caroui. 2^ 

Ur. Oifir rotd lay in ^ stme directioti, S.£<, for n^arty a 
leagMt wkid w« eaitte td «ii ab^mdnifld hut tet Mrt^ t« a 
re^iiigu|>la6e» haif«w«y between Palmasola and 8in ^eUpe. We 
here feU in with the wain road to Angostura^ and continued in a 
diMctidn EiS^E.^ i6t lAont km leagnei fartter. The country 
Tiaibly ttapfOTl^t wM waieiM savannaa, bonndad by pie- 
taraaqne waody roeka, afforded exoellent paature for the cattle 
tha* ape MM here and there among the bnthea* We knew we 
were near the^place of our destmation, bnt conM not discover 
it. I had gaOofjfped on with tfie Doctor and imssed the tornhig; 
had not I constrained him to retam, we mast probaMy have 
spent die night on the savanna. By good fortune, we 
canght oar guide hi the act of qnitdng the road as tke son went 
down. Oar host^ Colonel Momio, received us kindly, and or- 
dered for otur supper some tassago and haropa, which we found 
e&odlent On learning who wem his visitors, h^ gave us every 
iniNttation we re<|uired. San Fdipe is ft farm-house, pretdly 
^laated at the base <)f a Mapendods black rodt, which rises i^. 
parei^ In one block from the plain, between 5 and 600 feet 
nearly perpendienbur. I am told there is a cavern in it acces- 
sible on horsd>adt, and capable of containing 50 horsemen, 
tlie summit mtnt eonuttand a beautifhl view of the meandering 
Carcmt. This is, in fact, a hUo, tit cattle4)reeder*s station ; it 
once belonged to it respectable lunily of Angostura; who being 
Roy^^ts, the Government seized it and converted it into a 
dep^of cattle for that dty, where those driven down from the 
nnssiotts sore haHitd mid flktletted. The pasturage is reputed ex- 
edlent, and water tbauods in the neigMKmrhood. The number 
of cattle there at the time of our visit was about 1,000. It is 
distant from Angostura ftom 16 to 17 leagues ; firom Camache, 
about four leagues. We slung our hammocks for the night b 
the gallery, with our baggage all around us ; having recom- 
mended oin^ beasts to be secured in good pasturage for the night. 
A sound sleep recruited our strength after two days' fatigue. 

dlst. Our friendly host treated us with ii profusion of milk, 
wiiich we tempered with a drop of rum; and at eight, A.M., ac- 
companied us through his domains, skirting, as we went, a very 
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prcUy lake, lying at the foot of the above-mobtMHied fock. I 
inspected the cattle enpafiont — they were grazing in a fine sar 
vanna, and surrounded by hcNrsemen that had just collected 
them U> drive them off to Angostura.. To<dc leate of our host 
here; and, pursuing our route, soonasceaded an elevated pUin. 
On readying the summit, the beauts^ prospect of the rocky Ca- 
roni, with, a stupendous barrier of woody mountains, onth^east- 
em side, burst all at once upon us* It was truly a magnificent 
scene* The, river, about a mile broad, studded, all over with 
rocks.and wooded islets, made a wide sweqt firom the south- 
ward, until, at l^igth, its waters were collected into (me broad 
navigable channel, where the ferry had been established at Car^ 
nache; — ^beyond, it was again broken by innumerable islets, and, 
falls at least 200 feet befiju'e. it reaches the level of the Orinoco. 
We reached it^ margin about 10 A.M. rousing two deer in our 
path; and, while the canoe was crossing towards U3, piepased 
<H|r beasts for the passage, by unsadjdlii^ and fiwtening a long 
rope aboujt their necks. The canoe was manned by five Indians;' 
besides whom, it admitted .three of us, wtthpart of thebaggage : 
one horse and one mule swam along-side; the boys holding the 
rope by one end, and encouraging the animals by their voice. 
The canoe soon returned for the rest; and, in 40 minutes, we had 
effected the passage without accident, notwithstanding the 
g^eat rapidity of the current. Breakfasted under the trees, ia 
order to refresh the beasts, and afterwards proceeded to Car* 
nache, a mile further. Reached this place about one, P.M. ;— 
being the first mission, it naturally excited our curiosi^. It 
stands on a pleasant spot, upon the right bank of the Careni^ 
about lOleaguesabove^ita junction with the Orinoco. As all 
these Indian towns are built nearly upon the same plan, the de- 
scription of one will serve for the whole. On the south side 
stands the church, and contiguous, on the east, the building is 
continued upon a smaller scale, so as to form the Padre's house, 
and, on a still decreasing scale, the dwellings of his officers, ^. 
Bi^hind this range of building, are the kitchen, curing-house, 
store-rooms, cotton-press, and other works. In front, on the 
north, is a large open space or square, behind which are seen 
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the Indian huts, laid out with the utmost regularity. The build- 
ings, not excepting the church, are generally constructed of up- 
right posts, fixed in the ground, with a lattice-work of twigs 
filled up with clay, so as to resemble a mud wall. The roof is 
plastered in the same fkshion, and then tiled. Windows, except 
in the church, are rai^, and always cut out and the frame-work 
inserted; alter the wall is finished. The Padre's residence is al- 
ways ft! mished witii good doors and paved with tiles : when kept 
dean, it is a truly comfortable abode; but, cleanliness issddom 
observable. The Indian huts have no door but a large hide, and 
are floored with clay. The dontiestic cookery is carried on iii 
the inside, upon the floor; these people seem to think they ean- 
not eirist witlu>ut smoke. Tlie exterior of the buildings, and the 
interior of the church and monastic residence, are usually faced 
wMi wfaMeel&y, which, m ihe absence Of lime, gives an air of 
neatness that is a mere deception, for washing Ae iq[>artnients 
ia^ever practiced. The Indian huts are commonly long -and 
ni^row, 50 fcet by 15 feet^ divided equally into three dweUinge; 
each having a door-way in front, and anoAer behind, and ap^ 
propriated to a single family. Hie gardens or provision gromidil 
aPR iirvariably at some dtftance; a high barren spot b^ing se-> 
leeted for the vfflage as the more healthy. Camache was set- 
tled in 1763, wiA Indians mostly of die Caraibbe tribe: in 
1§03, it contained 418 inhabitants; the fover, conscription, and 
desertion, have now reduced' the population td about 100, and 
these very sickly. A few creole families have settled here for 
the saike of the triflmg trade occasioned by the passage of die 
cattle; but, the cows excepted, everything bore marks of want 
and misery. Ttie commandant had gone with all the able- 
bodied people to Murucuri, to get in the com, which was abun- 
dant, but without hands to gather it. In the afternoon bathed 
in theCarmi; the water dark-coloured, but clear, and said to 
be strongly impregnated with sarsaparilla, which grows in wild 
profusion higher up. It was a luxury to swim without appre- 
hension of the cayman^ the nature of the water, and fVequeht 
rapids, seem to have protected this river from his intrusion. 
Itek up my quarters in an inside room: the Doctor and people, 
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nbmd of contagioft, slung their hammoekt in the gMwy. Ob- 
served a siogulsr effect of the fever: most of the children who 
had soffieredy remained with swelled bellies. 

1st Nov. Prepax«d to move at day-l^eak. It had rained in 
the night Our roM lay mostly throagfa the woods, and their 
eoobass ftinneda debghtfid contrast to the parching heat of the 
savannas, which bad so much disfigmed my^^oaiplexion. Tra* 
veraed some agreeaUe savannaa ; soma of then coated widi good 
pastmre. At abont two leagues* distance entered the ravine that 
eondacta by a gradual ascent up the mouaUio. Oneilbtfside, 
thick and kapenetrable forest; but, whwe an opening ap- 
peaved, the view highly romantic Asc^ded coi^inaally for 
aboat five leagues: the lond aomelimes goed^ aom a ti mos so 
steep and worn by the torvent, that it wasactorcely passible to 
keep our seats. U waa evidently the suTsounding heights, and 
the stream, that f(^ miles aiccompanied us, that we vera still in 
Iberavine. Qtasa for our heasta waa looked fcr in vain, so we 
look advantage of a pretty resting-plaeelo breakflMU Though 
11 o'clock, the greiwt elevation and thick fbUage made the air 
qaile diiUy, and gave an exeeUont relish %o our gwqiowder bis- 
cuit. The road was fenced on both sides to prevent the oatde, 
on their pasaage to Angostura, from straymg into these forests, 
where they must inevitably pmsh. To meet wiifa a herd in this 
narrow pass, would be someartiat perplexing. After an hoisr*g 
rest, continued our route, and at length arrived at the sumnut, 
where we found a small spot cleared, and an empty but for the 
aeeommodttkion of travellers. Water we still found, but no liv- 
ing soul: indeed, in these dreary wilds, the buo^ fooe rarely 
greets tb^ eye until the journey's end. Descending, still thioagh 
the richest woods, abounding with cinchona, and othar medicinal 
shrubs, at last opened a savanna, in which stands the viikge of 
San Antonio. Had heard much talk of robberies, and had kept 
ckmfif but no danger had presented itsdf. No soonar had we 
entared the savanna, than our guide, in visible alarm, pointed 
to a shed, where lay the corpse of a negro. Soon discovered 
that the poor fellow had not been murdered, as our guide sup- 
posed, but had follen a victim to the fever: yet so oHK^h had 
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AniMtta's feara ohscarftd hU judgmeiit, that he hurried us oa 
wi^ the aatkaattOA that we had got full three kaguea.to go. 
San Antonio or Umkatono is prettily situated in im Bxteneive 
aaranna, girt iri^out with inottntai»s» and at a oonaiderable ele- 
valioA. Hie fipot mmm ywry heabhy; but the £Bver had peaar 
tmtod to tbiai^ m weU ta aU Ihe ether missioni. Tbecomnan* 
d»nt» aod all his pe^* with oioie than 100 Iiiditttt, were 
iyingaUcc'eyeiiy bouse poflseiHEAd a see»e of horror. This^ftowD 
of 56 Iwa4ii|f^ in 1803, contained B02 inhabitaiats: notSO 
people i«wu»ed io beidth: 230 had already died: buriUe ibttr 
per day) despair visible in e?^ cQuatenanee. There is here 
exoeBentpaatwrage^ but few caAde* The surrounding bills aie 
nob enough lor any cultivation. Cotton and tohattoc^thrive in 
the aavama; but nee and cassam seen the {mnetpat pndnets. 
The bmiduigs are on a smaller sciJe than atCamaiebe, bat the 
ebwrebpretly; the tinsel and nide ernanmU of the akaiv{neoe 
0viiwellieIudiau taste for finery^ AtofeiaUeinageof cmrSa- 
TiQur bad been broo^t from Spain. It seems to be a prinoipfe 
of the OapuohinB to do oTery thing themaelyes; .this» and all the 
other iasages aadpmntings we saw» were the work of Capuchins; 
We found here abundance of dnehenay which it never entered mto 
the bei^ of Ibe people to make use of, tboi^gb die fev^ was 
iatemtttent: the commandant promised to try itUmsd^ but 
i it ifl^KMHublfi to persuade the Indiana to make the ^xpe^ 



dd. Set out for Upata: the air pnre and cool; .very diftMnt 
ftom what vebadieiltiMitbebanks of the Orinoco: feUowudthe 
levd of ^ sanranna, inadiractien east by south: the herbage 
good and weU uwbsred in many parts: soil tight, but fertile: 
c#cky bills oecasienalfy pngected on the view. A rangeappear- 
ed to run parallel on the north. Southward ^ the plain seeased 
to extend to die savannas of Pastoia; in fact, a road breaks off 
in that diraction. At half-past 10, breakfasted on the remains ef 
our wallet: ibund dear and excellent water. Our beasts. re- 
velled in the 'finest pasture: they had become so fomiUiir, that 
we could turn them but widmut apprdiensicm. At Caraaebe 
we bad dtwak of the salubrious Carmi. San Antonio is princi- 
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pallj supplied from some large ponds, in one of which I baAed. 
A beautiful spring, about a mile distant, and carefully covered 
in, supplied the residence. Pursuing our course along the sa- 
vanna for about five leagues from San Antcmto, came to the 
foot of the range of thick-wooded mountains, which separated 
nt from Upata. It appeared to nm in a line N.NJS. by 8.S.W., 
and is doubtless connected with the lofty ridge, which bounds tiie 
imttense tract of level we afterwards came upon. On first en- 
tering the thicket, the trees were short, mostly bnnhwood, but 
visiUy improved as we advinoed. Soon arrived at the hig^iest 
point of the road, whence we gradually descended for above two 
leagues, through a meet beautiful country: soH mudi richer: 
tvees more lofty, and abimdance of water, as we oonjectared 
from the frequent beds of torrents, some of them quite empty. 
On our approaeh within two leagues of Upata, saw many little 
plantations of sugar and coffee, but moieof proraion-grounds, 
maize, rioe, plantains, cassava, |v., on either side* Hie canes 
appeared to thrive, a proof of good soil. In iMst, with 
the heavy rains that fall in this tvact, and the vast depo- 
sit of vegetable matter in these interminable forests, the 
soil must be equal to any production. The weedy state 
of the grounds, and filth of the comfortless hnts, shew- 
ed the indolence of the cultivators. At two P.M. arrived 
at Upata, the capital of thesemissions. Found the CommJasioner 
Uscategui very ill of the fever : he gave us a melancholy ac* 
count of the whole neighbourhood — but received us most kindly, 
and assigned us quarters in a vacant habitation, the ownv of 
irikich was upon his cowuco (plantation). . Revived his lu^>es 
with the assurance that his malady was curable, and that we 
would not leave htm until his recovery. He invited us to 
dinner, but we had already refused an invitation from the Com- 
mandant Lanz. Our quarters were, a house built of clay, con- 
sisting of a sala with a door in front, and another in rear ; a 
bed-chamber with one window, and a kind of store-room with 
none. The greatest economy seems to be observed in the con- 
struction of these habitations^^-carpenter's work rare, and not a 
nail throughout. Obliged to borrow a table and two chsini ; 
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and, with the addition of our hammocks, the house was as well 
furnished as most in the place : the walls were studded round 
with pegs, on which our chattels were suspended. — ^Afler dinner 
sallied out to survey the town. Upata was settled in 1762, as 
the intended capital of the missions, and residence of the Spanish 
inhabitants ; who, thou^ necessary for defensive purposes, were 
studiously excluded by the padres. It stands beautifully on ft 
rising ground^ the centre of an amphitheatre of hills open to the 
south-east only, where the savanna stretches away ^ome 
leagues. It is about midway between the Orinoco and the 
southern missions, and, though in a valley, may be said to stand 
near the centre of the elevated ridge, which divides the waters 
of the Orinoco and Essequibo. Thus it affords an admirable 
military position, and a focus for the traffic of the district, for 
which purposes it has been chosen with great judgment. The 
fertile hills around supply all its vegetable wants, and a consi- 
derable surplus for exportation ; the plains to the south-eastward 
abound in Cattle. The town is laid out in rectangular streets, 
but the houses are mean, and mostly of clay, with no symmetry, 
elegance, or ventilation. A stream of fine water winds round 
two-thirds of the town, and, though now dry at times, might, 
with little labour, be made to yield an ample supply. The soil 
of the savanna, though rocky, is in some places rich ; and the 
pasture greatly improvable. In 1803 the town mustered 769 
inhabitants, and from the number of unfinished houses, must 
have been rapidly-increasing until the breaking out of the rrvn- 
lution. The little conucos in the neighbourhood, contained 

probably 2,000 more. In the afternoon, visited U , and 

administered comfort in the shape of calomel ; he was labouring 
under a quotidian intermittent, which came on about nine A.M., 
and lasted until'three P.M. Had suffered much from want of 
medicine; for although the neighbouring hills were covered with 
cinchona, and many persons had even prepared the extract, none 
knew its properties, or thought of applying it to the cure of the ^ 
prevailing disorder. The commissioner attributed his own 
attack to a visit to Quayana Vieja and San Miguel, where the 
pestilence had raged in full violence ; but it does not appear 
Vol. VIII. T 
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'that he felt the symptoms vntil dome days after iiis return to 
'Upata. Its prevalence in this town he attributed to the pre- 
Mfoce of the troops, for whom a quantity of cattle had been 
slaughtered, and the bones and ofial left to rot in the streets^ 
as usual among this indolent people. The boUntry had always 
been considered healthy, and ^e ferer nev^r been known be- 
-fore this season ; but now its ravages were dreadful ; one fourth 
of the population had been carried off, and it proved more 
destructive to the Indians than to the Creoles. Conversed with 
U upon many interesting topics, particularly the practi- 
cability of opening a communication with <Demarara, which 
Piar had unsuccessfully attempted. Found him well-informed 
and communicativej^ though somewhat vain of his talents. He 
is a native of New Grenada, tall, very thin, with an expressive 
Spanish countenance; and was ra](>turous in praise of his 
native province. 

3d Nov. Staid at home to recruit after our journey^ Anisette 
despatched to procure coffee and sugar, atid some maize for the 
'beasts. Maize cost us three rials the ahntfd, eggs iani for the 
rial, papellons two rials a piece, fowls fhrtn two to dght rials; 
beef we got for the asking. In the afternoon walked round the 
town, and discovered a box of Frontignac wine; on which kixury 
we laid violent hands, at 1 i' dollar per bottle. 

4th Nov, Rode out early to ascend a steep hill, 600 feet in 
height, on the south side of the town. The view firdm the 
summit by no means compensated our fatigue. Descending, 
with difficnlty, we remoctnted, and fbllowed the path to a small 
neat plantation we had descried from the top. Here we found 
a habitation surrounded by cocoa-nuts, coffee, and orange trees, 
with a small patch of tobacco ; another of plantains ; and at 
some little distance the yaca^ or cassava ground, and maize 
plantation ; all in a small way. The venerable owner welcomed 
us In the most agreeable and polite manner to his humble 
home; his wife, a notable dame, gave us coffee and fhiit; 
and two strapping daughters were grinding maize for ^e 
breakfast of the young family; a poor miserable boy was 
groaning in the next room, and dying of a wound in the foot, 
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whioh had inortified for want of aorgiqal md. He.kadbean 
dravglited for the cavalry, bat hai^mg become imsenriceablB 
6om «a iBjiiiry to the ancle, was aent home without any attempt 
to cue him. The doctor attended the dressing, and gave verbal 
Mattrttctions; idiich, homyer, would have been too late^had 
they been attended to^ whkh the old lady took care they should 
not be. This poor man had been every way a suffsr^r; hiiB 
peons had been taken o£P, and himself and sdl his family attadeed 
by the.fovev; the weeds had overgrown Us plantation, andbe 
snm m llie lowest state of poverty. Rcturaing to town^ fouisi 
the commbsioner madi better, which gave us confidence, anil 
induced ns to delay our journey till we could pronounce him 
•out of danger. ^1^ fame of our anival had spread for and 
mde,.and.a{^ioatimis to the doctor poured in from all parts; 
ipatientB abounded, for the mo^t part cases of fever : having 
ivery little medicine, it was dffieuit to satisfy all. Bark and 
sh^ereUay or eastoiMnl, were the «nly me^oines procurable; 
;but>idl dreaded the trial of them. One old woman only had 
rbtHifidence enou^ to persevere in Ike use of bark, and she 
.recovered. 

4th. At half past six A.M. made ui excursion for about a 
'league to the northward. Crossing the brook, passed a small 
•savanna, uid entered the woods. A ste^ and rocky ascent 
lay before us. No sooner had we surmounted this, keeping 
iiie AltaOMkn^- road, than we entered upon a beautifallittle 
(Vale, studded widi smail ^enueos of 4he richest appearance. 
eViMfted' seven or eight, each seemed to -cover about 80 acres ; 
tthey belonged to Creole fomilies, who cultivated with their own 
'^hands, and those of a fowsl^es, oocasionidly hiring the Indians 
•toassist in getting in the crop. Cnltivation chiefly of provi- 
sions, with a httle coffee and cotton ; the former appeared to 
tkrive. -Soil riofa, but the exuberance of weeds indicated the 
ravages of the fever and conscription. Scarcely a man was to 
be seen. Rode up to one to procure information about the 
cinchona ; the fomily was at breakfost on rice and haropa, the 
.fovouvite food : a very small piece of meat served to flavour the 
mess. Calabashes and fingers were the only utensils of the 

T 2 
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well-funiished repast, and each, squatting down near the firt, 
drew from the pot his own portion. The family consisted of the 
wife and sister, the daughter-in-law, and another woman, all 
whose husbands were absent with the army, a great boy ill of 
the fever, and a numerous younger progeny, all of whom had 
suffered, or were suffering. Alas ! thought I, what benefit have 
diese people derived from the revolution ? The sight of a dollar 
soon brought me a plant of cinchona, and darting through 
the woods to the ri^t, we returned by the banks of a torrent to 
Upata. Cinchona grew in profusion all around us, and is 
generally met with on the summits of the hills ; it is a shrub 
abQut 14 feet high, widi long lank branches, crowned with triple 
leaves, each eight inches by four ; blossom white, in bunches 
of three flowers ; smell, very strong. I saw no stem above six 
inches thick ; the bark is yellowish brown, and more bitter than 
even the Peruvian. The powder by itself is apt to purge, but 
made into an extract^ and taken with spirits, is nearly equal to 
the genuine : the leaves burnt, exhale a fine aromatic smell ; 
dried, and used as tea, they make a beverage not unpleasant; 
though, from my own experience, very diuretic. On our return, 
found our patient much better; but recommended a second 
dose of calomel. Accepted an invitation fnmi Tarife, to visit 
his hacienda, or sugar estate. We had attended his wife and 
child, and he wished to show us some attention. 

6th. Accordingly set out with him this morning, and pur- 
suing our former road northward for half a league further, 
ascended the mountain which separates the savanna of Upata, 
from that of Alta Grkci^ Turned on the summit to the right, 
and traversing woods abounding with cinchona for another 
half league, found ourselves in a beautiful glen, in which 
were two sugar plantations. In the hollow ran a'mountain- 
atream, on either side lofty hills, covered with perpetual shade ; 
on the small level at their foot, the rich soil produced the canes 
in great perfection. The space was shared between two pro- 
prietors — ^Tarife occupy mg the lower portion. Found things 
conducted on a better scale than elsewhere. His mill was, 
indeed, constructed of hard wood, and so required to be re- 
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newed every two years ; his boiler consisted of one miserable 
iron kettle, in which the cane juice was boiled, not into sugar, 
but into a thick sirop, which, poured into small holes cut in a 
block of timber, formed little papettones, or loaves, not detached 
from the melasses. In lieu of a cask, an immense block had 
been hollowed out, to form a cooler for the worm of the still, 
and other things on the same footing. Yet his rum and sugar 
were better in quality, and more in quantity, than those of any 
neighbouring planter. The works, worm included, were of his 
own contrivance ; and he had invented a plough of hard wood, 
the only one in all the province, with which he prepared his 
ground for planting. It was worked with two oxen, and was 
of two pieces only, in this form. 




With this rude, but ingenious machine, he contrived to work 
1,500 yards of a rich light surface. Tarife had once 13 slaves 
on this property, but most of them had been taken off; the 
remainder were all affected with the fever, and his canes rotting 
on the ground. He assured us this little estate yielded about 
2,000 dollars per annum, besides supplying all the wants of his 
family in town. No doubt, any produce might be raised here) 
but the difficulty of communicating with the river is a serious 
evil. A bad road, of 16 leagues at least, across a tremendous 
range of hills, renders it impossible to transport any thing above 
a mule's burden. It cost him the labour of 30 men, for five 
days, to bring up a still. He was endeavouring to hire a few 
Indians, at one rial per day. Returned with our host in the 

afternoon. U had been taking bark \di day, and was 

much better. 

7th. Remained at home drawing a bark tree : patients mend- 
ing, all but one, rather refractory. 

8th. Determined to ride over and visit Lauda, at Cupapuy. 
Accordingly, took a southward direction across the savanna 
for about a league : found on its skirt a few scattered huts. 
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Ptei^ed agftia into t^ foveat, aUd- j^aMing a range of hiUs, 
fertile a» usual, enMTfed upon ca elevated flttt^ where standi 
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This^ is one of the largest missions. It was planted in 
, 173Sy and in 1^803 contained 957 Indians of the Guayano, 
the most docile tribe. It is beautifully seated upon an eleva* 
tion of 500 feet above the neighbouring phdn, and- has 
always been most healthy; yet, here we first witnessed tiie 
pestilence in all its horrors. Of 7 or 800 still renaining^ we 
counted 439 stok of the fever, and dying at the rate of twelve 
or fourteen per day. From what we could learn, it originated 
in San Miguel, where a great number of cattle had been 
slaughtered for the army. The stench of bones and ofial, 
left, as usual, in the open square to rot, had so infected the 
air, that not a single Indian remains there alive ; and aU the 
vagueros and herdsmen who had come down with the droves, 
returned with the fever, and spread the infection all over the 
country. The Indian mode of treatment tends to aggravate the 
efifects. When first attacked, the patient commonly bathes the 
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head and body wkh hot line-jwice; aiid> lighting a good fire 
close to his hammock, reuses all susAenancs biit lemonade/ 
until aoteal debility puts an end to^hif misery. The doctor and 
myself were persuaded: that, move died fiiom starvation, than 
the^mers efiects- o£ the nwdady. In £m^ in. many instances, 
the whole family was so debilitated, that not one could go to 
theroemow fpr provinens; and the people in office paid theM 
na attrition, delmring out rations to those only who were 
in publte employ. 

Cupapuy coalains, exchisive of the residence and offices, 
ferty-four, buildings, subdivided into 122 dwellings. Some 
were altogether deserted; most contained from four to 
fourteen siek. Many had fled to their c(muco» to avoid con- 
tagion. . We observed a custom, when any one died, for the 
whole ftunily to evacuate the dwelling for a given time ; the 
office of burial is generally abandoned to the females. The 
fhequency oC deaths precludes all attention to religious rites. — 
AccoBopanied the mayor-domo to the tobacco-ground. A spac^ 
oi about 20 acres of the cassava grounds had been cleared, and 
80,000 plants put into it. The planting took place so late, and 
the rains had been so scanty, ^at ^e produce was but smaM. 
The spot is a league from the village, and has been fumidied 
with a large shed, whei^e, to our iofimte horror, we found a 
poor foUow in hia hammock, who had died that morning. His 
companiims. were hard by, eating th^ break&sts with little 
concetn. Cupapuy has the advantage of a short distance, of 
two leagues only, to Upata, and of the vicinity of the hilk, 
where are the psovision grounds of the Indians. The capuchins 
seem to have made a point of selecting a healthy spot for the 
village, with httfe care about the distance of the provisk>n 
grounds, on wkkk the Indians were never suffered to remain 
for a&y length of time. This was, perhaps, the only way of 
breaking them of iheir nomadic habits, and making their 
labour so profitable, as it must have been, to their pastors. This 
village formerly, possessed 3,000 head of cattle ; the number is 
onw reduced to 300, which must soon be exhausted. Leaving 
Landa some piMa, and recommending the use of bark, we re- 
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turned, about four P.M. On the road, met a despalchi aiL 

nouncing U.- 's relapse. 

9th. Spent the morning with our patient, who was much 
better : his fever had changed from quotidian to tertian ; and, 
as this latter is not considered alarming, he reckoned himself 
convalescent. He told us, that when he came down from 
the pure air of New Granada to the plains of the Apure, he had 
been affected thus for eight months successively, yet was 
obliged to be in motion all the time. — ^The whole country about 
the Apure, being flooded in the rainy season, ague is very 
common. A young lady of the family informed us, that one 
season Paez being obliged to winter in the Savanna, she had 
been confined to a hut built upon stilts. — ^The missions were 
originally settled by the capuchins in 1721, ii) which year Caroni 
was built; their number continued to increase until about 
30 years ago, since when no new establishment has been made. 
Tumeremo; the last, settled in 1788, still exists, being com- 
posed of the Ouayano tribe ; but the three settled in 1782-3, 
Cura, Cunicuy, and Arechica, being composed of Quaycas, 
a mountain-tribe addicted to nomadic habits, have been wholly 
abandoned; and Ayma and Santa Clara will probably soon 
share the same fate. The Guayanos, being of a milder and 
perhaps more servile disposition, and better disposed to civi- 
lization, form the bulk of the population. The Gruaycas, who 
occupied eight, are a spirited tribe of more open and manly 
countenance, and fond of liberty. During the late conscrip- 
tion, they mostly took to the woods: some have returned, and 
others been forcibly brought back ; but the major part have 
resumed the savage habits they had been imperfectly weaned of. 
The Caraibbes, who occupied seven, are of that sturdy race that 
so long resisted the Spanish arms. It is wonderful how the 
padres could ever have surmounted their antipathy: but this 
tribe was the second that they attempted betwe^ 1748 and 63. 
Thou^ pretty well broken in, they retain many features of their 
former character, have resisted the forced levies, and, in 
some instances, united into predatory bands, and, when pur- 
sued, blood has generally been shed. The main body of the 
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tribe has retired into the lands of the Essequibo, whence they 
communicate with Deraarara. In fact, the padres seem to 
have been in the practice of going on hunting parties, in order 
to collect recruits for their establishments ; and thus to have 
entirely cleared this district of the native tribes, who might have 
allured their prosel3^s to rejoin them in the forest. By their 
regulations, the Indians worked alternately one fortnight on 
their own provision-grounds and for themselves, the next for 
the community, in other words, for their spiritual directors, 
either in the cultivation of cotton and coffee, in making or re- 
pairing the buildings, ^c, or the like; and, as a strict attend* 
ance upon religious duties was enforced, their time was fully 
occupied. When the Patriots 6rst took possession, two yearsr 
ago, liberty was proclaimed to the Indians ; but afterwards the 
demand of provisions for the troops in the field growing urgent, 
they were required to give the half of their labour to the govern- 
ment, until the complete establishment of the republic. The 
padres took care, in return for their labour, to supply them 
with clothing of their own manufacture, and with attendance in 
sickness; besides the regular rations, which the abundance of 
cattle afforded ; but, for want of proper superintendence, all 
these matters have been neglected since the Patriots have had 
possession; and the cattle, the grand resource of the country, 
shamefully wasted. The capuchins had 50,000 or 60,000 head 
of reclaimed cattle, at the lowest pomputation, besides those 
running wild in the Ibrests and savannas : the present stock 
does not exceed 15,000 ; consequently, much discontent pre- 
vails among the Indian population, which has been aggravated 
not a little by their imputing the fire to the, contrivance of thei( 
new masters. Should the war continue five years longer, I 
much fear it would end in the entire depopulation of the pro- 
vince. Respecting the communication with Demarara, I learnt, 
that Piar, on his first oonquest of this district, and before he 
had possessed himaelf bf Angostura and the channel of the 
Orinoco, spent eight months id endeavouring to cut a path or 
road to the Essequibo ; but having neglected the advice of the 
Indians, and taken a wrong direction, he worked into the mid- 
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dle-of ao impatsidde moiaify and was oblig^ to abandon ike 
pfojact. Uiadasign^waa to send tbithar 600 uuilea to purcbaaa 
anMy of wUch he waa in axtrema want. Ood knowa how 
Governor Muiray would have reliihed the visit. The river 
Cayoia is acoetsihle enough, botso fall of rocks andrrapida as 
not to be navigable* Dr. Burton, when obliged for some rear 
son or ojthen to fly ftom Demerara, had, with the assistance of 
the Indians, found his way overland to Upata; but oould not 
remember the track. No doubt, an advantageoua channel of 
intercourse might be opened with little e^qmae, especially if 
an English cokHiy were established in this part of the country. 

iOth. Retumed this morning toCupapuy to visit Landa, and 
complete our inspection. Found the administrator still sick of 
thafierver, the bark having purged him» and his wife persuaded 
him to distfontinue it; indeed we found the general piejudice so 
strong that it was impossible to pemuade him to recommence ; 
besides, petticoat government interfered. Visited the looms, 
wheae the cloths ace woven for the Indians ; they are of the 
simplest contrivance, much after the East Indian fashion ; the 
cloths coarse and irregular, but they thicken in the washing: 
ginning is peribrmed entirely with the hand and spindle. 
Besides the regular establishment, which weeks (or the puhUe 
benefit^ nearly every habitation is^ fucnished with abloom for 
the manu&ctuie of hanunocks, wUeh Uie elder matrons sell for 
their private account. They are generally very substantial and 
striped with Uiie: the poce fiomfour to tendoUara, accofd- 
ing to^ ^^udit^ All tbeaerwodc»hadbeen 8uq>endedby the 
fever, and though many had bee» begm upon, we sair nene 
flaiahed oC Next visited tiie blacksmith^ whom we found 
tolerably intelligent The shop was but rudely fornislied, 
bat he shewed as be tould wake naUi, conunon hinges^ and 
the like. He seemed to legaet the loss of the padce. I 
laid han the English would being doctors and padras 
toe. Oxalft! was aU his answer. Preeeeded theace to the 
tannery, which cMisialed oS a shed with three or four h»m»<^«» 
wooden blocks, hollowed out into valto for the reeeption of the 
Udfis and taaaiag matter. The latter is piepared &om the seed 
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of tiie dbidiiny a tree rasettUiag: the tamarind- m afq^iefienuiDev 
and teiy coBuneo hereabout. Tfae^aeecb » gathei^ in thecpod* 
when aearij ripe; bruised, atodrtfamm ink) die va^ whose it » 
steeped itr boiling wMer, till j^ thortannrng^propertj is extracted; 
It is mete astringiBttt dum tbebotk of oak) asid » exoeUent for 
ink. I had a jaguar-skin tanned with it in &re dA3fe. The 
carpenters* houses were distinguished by doors and windows, 
but for want of saws to cut timber into plank, dieir work is con- 
fined principally to the frames of the houses. The cotton gins 
are simple, and upon the common Berbice princij^. Petacas, 
or boxes of hides, are made here, as well as saddles, of a rude 
form. The fever had not abated ; nine were buried yesterday, 
five this morning. Witnessed the mode of beating out- the rice. 
Twelve stout wenche3 were employed in the gallery of the 
church, with short sticks, with which they beat time to a song. 
They appeared healthy and cheerful. On our return, found the 
commissioner again ill, but satisfied with the regularity <rf die 
fit. He talked of passing a few days at a conuco in the moun- 
tains, the only one that had belonged to a Qodo, (Spaniard,) 
'and, ofcourse^ confiscated. 

1 1th. Breakfasted with U — . He was cheerfhl and better, and 
had ridden out in the meming, so we trusted in his speedy re- 
covery. He was expecting Comejo to see us forward on our 
journey. — ^At mid-day, resolved on a trip to Alta Griiciii, about 
eight miles distant to the northward, on the main route to San 
Miguel. Passing our former road, we continued straight on 
over the mountains, in lieu of turning to the right towards 
Tarife's. The descent was fong, steep, and so- much torn up 
by the rsdns as to be scarcely passable. Soil rich for two^ miles 
beyond the mountain, and exceRent in twor or three plantaitions 
by the way-side. In one of cofiee, wttfi a hedge of Kmes and 
oranges, we observed more cave in the cultivation than we had 
yet seen. Entered a large undul^tted savanna, with a surfiice 
apparently of sandy clay. Intersected by a stream of wacter. 
Good pasture in many places. A mile and a half off tkiis 
savanna brought us to Aha Qr^iii; once a considaable 
establishment, but now of most desolate appearance. Indeed, 
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'. tt the miuknu have a still and gloomy aspect as they ar» 
appnached. Clay hats dispoaed in pcarfoct regnlari^, all in 
anecliuter, iritfi no tree to rdjeretke eye, and the talldturch 
lordingit orer the Inndile rooft, and placed at a marked and 
foimal distance, leave a melandK^y impression of these mo- 
nastic settlements. 
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Plan of Alta Gr^cii, 

S4 leagues froin Upata. 



Alta Grkci^ consiBts of eleven rows, of eight houses, 
each ranged in straight lines, on the slope of a high hill, 
&ciqg southward. The church and monastery, or residence, 
occupy the north side, and beyond are the garden and 
well-peopled cemetery. We rode up, as usual, directly to the 
residence.. Not a living creature answered our calL All 
around was solemn silence, except where a famished dog mut- 
tered a growl at our intrusion. Made fast our horses, and pro- 
ceeded to search the house ; and, at length, unkennelled two 
boys, a sick officer left behind by Pigott in charge of his bag- 
gage, and a lame soldier, almost the only tenants of a long 
range of building. From them learnt that the Commandant 
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and his deputy had both gone toUpalaill ofthe fefer/ i^Ting 
in charge an old man of fiftj-six, the mayorHlomo- or offioer 
formerly mtrasted with the cattle. The old geaUeman soon 
returned from visiting the Indian ca|)taiD8. He gave moat 
dolefnl details of the ravages of the fever. All the Indians able 
to crawl had withdrawn to the woods, and were dying fiast. 
The houses were nearly all abandoned. Visited six, and found 
three or four old women administering food to their expiring 
families ; but there was little hope of their recovery, for there 
were none to go to the grounds for food. The mayor-domo de- 
clared, that more had died from starvation than fever ; • and that 
being the only person in health, he was himself obliged to kill 
the animals assigned for their rations, and to distribute to.each 
his small pittance. But all their cattle had been slau^^red at 
San Miguel^ and they were entirely dependent for supplies 
upon Upata. — ^This place has extensive tobacco and cotton 
grounds. Soil around very fertile, and pastures excdlent; 
but labour wholly suspended by the pestilence. We found here 
as at Cupapuy, a cotton press, worked by a wooden skrew, 
turned by the labour of four men : there were also a few bales of 
cotton packed in hides. The church very neat, and just re- 
beautified. The dierubims of Indian workmanship afforded a 
curious specimen of ptogiress in the art of painting. Some brass 
swivels in the yard induced me to ask their use in such a place. 
*^ For defence,^ replied our conductor; '^ I remember the time 
when this neighbourhood was thronged with wild Indians ini- 
mical to these establishments, who often attacked us, and 
would soon have extinguished the padres, had they not pro- 
cured these arms from Angostura." " So then the padres 
were not always upon good terms with the native tribes ?' 
'' Oh no ; they came in by persuasion, but maintained them- 
selves by force ; and when once strong enough, sought to ag- 
grandize themselves at the expense of those who refused to 
submit to their yoke." He expressed his firm persuasion, that 
the English" would soon come and take possession of the coun- 
try, and ardent hope that he might live to reap the benefits of ^ 
their fostering protection : '^ Are they not spreading all over the 
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tmrUir*"Al«a GriMi&/Ms Bettled in I734;iir 1M3, it oqb- 
tined MO vdNdbttanto. Its^eoorauMit potilkm made it tke 
4kp6t^ tiieietitB maed by AMOtttgniiki ihe mt»ai<ma; JuaA 
Ae wamon ii(a8te:jaf liistoktteiy is attested by tiK hacas oad 
i>0Bes4Maittei«d in.eyaiy directicni. Itdoes not a^ppeartiiat.tiie 
ArvarlMrake onttill tbe prepaiadoos for Aeirealiarkatioa camaed 
afteqtftaHt iulefocnuae wi&l3an MigiNi, nhcBee we Hsy thare- 
fore ftesttBKi tke iofectiQatoiliaire bean bcMight. All the nagh- 
bonriiig ntta^es, San Felix^ .CanNU, Msuncuiiy aad Aka 
-OrM4, iiad baea nearly stript ef tkair iidiabitants. lUs^et 
jsppaai«d wdl suited for an Bsfopean colony ; tbe air safe- 
Moos, 'pastare Bfawartant, soil rich ^alL.aiovnd, and sepaated 
ircmUpata.by acangeofisdls.aboatl,(K)OiBetm and 

from tbe noxioos vapours of Jthe.Qnnooo, by ime still. axyie 
'lofty aBdexteBStve«^**Ret«med at a smart.paee in an banr and 
la- quarter, iiaivmg observed muck oneboaa on the road, in- 
x][uiMd of a&isBd its similarity. Hidr.tbat jof 'New Granada. Were 
inforaudtbe speeieSiWas^iffeTent: .tbe tree mach/laiger, and 
cleaf toNuler. 

IMk. Delemined to visitTarife, wbo waaiil at bis Haoieoia. 
-Ms fiver^bad just left bim : be cwas in bis nifll<*boiise mabiag 
-svgar, bavuig suooeeded in hiring :a few bands; four males 
'wwked bis wooden toiler, 4usd, eonstdering Ibe ndenese of tbe 
•madiinery, and want of iron, got on psetty weH. Vbe sugar is 
made wl«be«t Inne, merely boiled down bKo a tbiA sirop that 
cakesas it cools: tbe moulds conical/ four inebes^Liameler to 
leigbtperpeiidicakf ^'Wilb no bole at Uie boltom for tbe molasses 
^ tun out : <h^loavea sell for two vials eadi. Faitook of an ex- 
edleot dfener of foi#l andtassago, ^ich, when wdl prepared, 
Moertaiidypiefefable to fteshmeat; ap«ddh^ofrice, boiled 
ivilh^cooea^nat miHtand sugary was excellent. 

IBtb. Resolved to explore our ^way to <9anta Maria. The 
road^vas^pOHited-oat aeroes«tbe^ savanna in a soutb-easterly di- 
'Vection; but, in* tbe ^multiplicity of tracks, lost our way, and 
'crossed the hffls by a small plantation into tbe Cupapuy road. 
*8lruok <iff eastward, and passing many pretty meadows <m 
^tbe^aaks of astream o( water, — at length espied Santa Maria 
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on the stnnmit of a hiU befbre us. Cobmd Mttinioro, Ifae 
oommandanty received ns wHii moie than usual courtesy ; and, 
while breakfiut was preparmg, shewed us his garden. Beei^fes 
yarioas kinds of vegetables^ it contabed about an sere of vines 
trailed over a sort of arbour, whence the grapes, hong tn thick 
clusters, both white and red. They were eixeHent, and we did 
them Ml justice ; but the large red ant had made cruel havoc, 
and threatened their total destruction. In vain did we light 
fires upon their nests : myriads still succeeded the myriads de- 
stroyed. The arid soil was ill adapted fbr gardening, but the 
air favourable for every kind of vegetable produce. Banta 
Maria stands upon a table land at the foot of a range ofbHls, 
separating it ftom tJpata. It commands a most extensive and 
beautiful view. The plains on the south, lower ^an the level 
of Upata^ are bounded by a more distant range of hffls ; tiiose 
on the east stretch forther than the eye can-follow. This mis- 
sion was die second established by the monks in 1730. It 
consists <^ 62 buildings, of three huts -each ; "and, in 1803, 
contained 570mhaAtttaiit8. At present, the fever is vagisgwilh 
fall^olenee— cotttttad 126 siek, which ^eseeiids the total con- 
valescents that we saw ; but most of die peeple hate rstfaed to 
tiirireonucos. About one, the fisoal and a gang of neariy 
twenty women returned from gai&ering corn, each loaded with 
ears^isMl and fine as aiiy I evM sow. Theoffioetwas, as 
usual, mounted, but iSbe girlaon foot; they hod btought their 
loads two leagues. The cMp had ^»een -ab m i aat ; the wbele 
destined for the stale. Ootton and |MiaviskMis-afethe*tole pro- 
duce of this plaee. Of ther fomer, a good etop^was mqieffited : 
thepress-wall all ready. Matamorodiewrt as the seed and wood 
of the dindki cv MOiaftin, lasswag us tet^ hide look but ive 
days to tan; the wood hard, and capable of high polish. 
There is here a tannery, and a shoemaker, who waa &1 of :the 
fever: the price of a pair of shoes ten rials. Rice and oassava 
axe cultivated with suecess; indeed themissimi is adapted '-to 
every kind of produce. There is also fine pastnueibr eaittle ; 
but most of them run wild at present; also, 'a largo poAwv for 
breeding horses. Game, and many ipecies of wild 
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aboood in the plains. Dined on beef and rice, with excellent 
maize^cakeSy made, with eggs^ and returned in the evening, 
distance four leagues. Crossed the hills at the back of tb^ 
town; and, in the savanna on the other side, found some 
well-watered pastures, where a drove of horses were grazing. 
This sayanna of Upata is long and narrow, bounded on either 
side by a range of mountains ; in most places it is adapted for 
the plough, and the cultivation of com and rice. 

14th. Remained at home to write. — Cunejo's delay was ac- 
connted for, by intelligence that Cumamo, a mission under his 
jurisdiction, had been abandoned by the people, and a detach- 
ment of Indians sent in pursuit, murdered to a man. Deter- 
mined to proceed alone, if C. did not arrive, and, persuaded U. 
to try his strength in a trip to Santa Maria for a day or two. 
Also procured from him a map of the missions to serve as our 
guide : accordingly inspected our arms and accoutrements, and 
prepared to start next morning. The Doctor brought two bottles 
of rum from Tarife, one of which I strongly impregnated with ex- 
tract of bark, which I had found an excellent thing for the sto- 
mach, and took as a preventative, morning and evening: of this 
I filled my riding-flask. 

15th. Set out in company with U. and his brother-in-law, 
bidding adieu to our kind hosts, iogged on in the direct road, 
and arrived in three hours at Santa Maria. The commissioner 
fatigued by the heat of the sun, but much benefited towards 
evening: mounted, and strolled out to a hill called Calvary, 
which intercepted our view of the subjacent plains: the hill was 
itsdf rocky and barren, but. the view superb, and embellished 
with the rays of the setting sun. Southward and eastward, the 
plains extended to.thehoriz<m: beautifully varied with woods 
and savannas. The site of some neighbouring missions, as 
denoted by adjacent hills, was pointed out to us. Pahnar al- 
most due £. Cumamo Miamo o Carapo, S.E. Pastora, nearly 
S., Puedpa, more to the W., and, Euri, nearly W. by S., but 
none of them visible. 

1.6th. Killed a , sheep, of which there were but 12 in the 
mission; and which, together with the calves, were regularly 
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driven into the yard every night: the mutton sweet, but ndotfat, 
but, with the vegetables, made a good meal. Our intelligent 
Llanero, Captain left ua this morning, and was suc- 
ceeded by Moreno, who is, I believe, a native of these parts: 
passed the evening in hearing the manner in which the poor Pa- 
dres were surprised after the defeat of the Godos. All agreed, 
that, had dtey united and raised then: people, they might easily 
ba¥e expelled the invaders. As it was, all the monks were 
butchered but one, who was sent home with the intelligence of 
the massacre: made two petitions — both granted: — 1st., to be 
allowed to cut up the next bullock in our English fashion. 2d., 
to dissect the corpse of the next person who should die of the 
fever. 

17di. A detachment of about 20 cavalry passed through this 
morning: one, a fine lad, was retained as our guide: they were 
all armed with spears and guns : six good troopers could have 
cut up the whole party. The despatches for Angostura were 
closed, and sent off. In the course of the forenoon, the corpse 
of a poor woman brought for burial, was stopped for dissection 
in the church-yard, and the Fiscal ordered to attend the opera- 
tion, excluding, of course, all other Indians, lest their prejudices 
should interpose : but the women's curiosity was not to be re- 
strained, and it was only by employing a boy to pelt them with 
stones, dial we could prevent their looking over the wall. 
However, they saw enough to set about the most absurd tales, 
as that the Doctor had purloined the gall, bladder, and liver, in 
Older to compound his pills, and the like. K. proceeded with. 
gi^Bat skill, and as much apparent pleasure as I should have in 
carving a round of beef. The two Indians attended the whole 
Operation, though sometimes obliged to retire a little from the 
smell: the symptoms were as follows: — 

Water of the pericardium of a yellowish tinge, about 1 oz* 

Right lobe of liver much enlarged and diseased. 

Blood vessels of stomach tnrgescent. 

Omentum, ditto 

In the stomach, no contents, but yellow bilious fhrid. 

Spleen, a mass like grumous blood. 
Vol. VIII. U 
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Pancreas much hardened. 

Blood vessels of intestines turgescent 

Bladder nothing peculiar. 

Gall bladder, containing 6 dr. of dark green bile. 

Kidneys of natural size, but very white, 

Water in ventricles of brain, about 1 oz. 
— Prevailed upon Matamoro to promise us his company on the 
morrow, but the sight of the corpse had so discomposed him, 
that he had a smart touch of the fever, and was obliged to take 
medicine. 

18. M , too ill to travel, s6 made an excursion south- 

ward, into the plains, for about two leagues: crossed a fine sa- 
vanna overgrown with high weeds, and came to a channel now 
almost dry; but the height of the foot bridge shewed the depth 
of water after rain: passed a lake, on which were some large 
ducks : the land about it swampy, but rich. On returning, the 
elevation of S. Maria was perceptible byjthe difficulty of the 
ascent: it rises at least 600 feet above the level. The beef at 
dinner, killed yesterday, after the English fashion, was a proof 
that it would keep good for two days. M being better 

towards evening, resolved to start next day. 

19th. Up by day-break, having 14 leagues to go: delays of 
packing, ^c, made it six before we were off: descended by the 
same road as yesterday, but turning off to the left, soon 
entered a succession of most beautiful and fertile meadows^ 
powdered over with tufts of wood, and abounding in deer and other 
game. Our cavalcade was numerous. Mr. K — r-^ and my- 
self, John Anisette, and our soldier, with an Indian servant of 
M ^ could not get within shot of the deer. Two soldier 

birds rose close to us, but my rifle was behind. This bird is 
about four feet high, in shape resembling a goose, but the beak 
broader at the tip ; plumage white, with a ring of red and black 
round the neck. They must live on fish or aquatic herbs, for 
they were always found on the borders of lakes. Came to the 
cattle ground about three leagues distant, where we saw a spi- 
rited chase of a horse by five cavaliers ; their object was to drive 
him into the pen ; to catch him was impossible. Road still rich 
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and beantifuly skirting a lofty ridge of mountains running from 
west to east, but at some distance from the base. At length ar- 
rived at a rast enclosure resembling an English park, kept up 
for the breeding of horses. It is considered half-way. Found 
an empty house, or rather shed, where we breakfasted, turning 
our horses out to graze, secured by a long rope. Rested m this 
enchantii^ spot for about an hour and a half, and then proceed- 
ed. The road more rocky and uneven, and the soil less fertile ; 
passed a house pleasantly situated on a little hill, with a garden 
and tobacco ground attached ; it was occupied by a negro, who 
seemed happy in his hermitage. Entered a savanna skirted ' 
by wood, and said to abound in jaguars : had not gone far be- ^ 
fore we started a species of racoon, who afforded capital sport, 
but being myself in ^e rear, the mules were not active enough 
to stop him, and he escaped wounded into the bushes. Soan 
started another racoon ; took the lead and drove him into a 
small thicket where we surrounded him, and fired three shots, 
two of which hit him before he would start The animal we 
killed is called a wild dog, which he resembled much, but his 
head was like a fox's ; skin spotted like ^e leopard, but good 
for nothing, being mangy. The land higher as we advanced and 
more undulating. Soil still rich in many places. Approaching 
Palmar the grass was on fire : this is the Spanish method of 
clearing the land, and doubtless tends to impoverish it, but 
makes the herbage in the plains sweet and excellent for cattle . 
At tiiree P.M., reached that pretty little mission, the best laid 
out we had yet seen. — 
(The conclusion of this journal, with a map of the traveller's 
route, will be given in our next Number.] 



Aet. XL On a Substance produced during the DistilhUion 
of Coal Tar. By W. T. Brande, Sec. RJS., Prof- 
Chem. R. I^ ^c. 

Some years ago I received from Mr. Clegg, engineer to the 
Gas Light and Coke Company, a small quantity of a brilliant 
white crystalline substance, which I was informed was benzoic 

U2 
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acid ; and diat it had beea fouad in the condensmg v«sael of 
the coal-gas apparatoi. I then paid not fmtber. aittennioa to it 
than slightly to examine its pioperties, aod finding it noi acid, 
and insoluble in liquid amnionic, merely conchidfid.that it was 
not what it had been represented* 

Very klely, 1 am indebted to Mi, JennuRgs for alarge va^ffbf 
of what I consider to be the same psodiHSi; hie informs me thm 
it is produced in considerably (|«a9ititie^ io^ tt# first and second 
distillation of coal tar; diat it gvadnaUy precipitates from the 
oily and that every hundred galloi^ deposit about five ponnda 
of it ; that the deposition is greatest m cold wemlher ; 9oA that 
it is consequently probable that the oil, even ^en highly sec- 
tified, retains a portion of it in solution. 

The substance, when freed from empyrenmatio oil, is inodor- 
<kis and insipid ; it is extreQiely volatile, and fiisible at a tem- 
perature a little below that of bailing water. Its vaponr con- 
denses in brilliant needles, and platesi; the latter appearing 
hexacdral, and often perfectly transpaccnt After fusion, it 
concretes with much expansion, on cooling, into a soft fibrons 
crystalline mass, of a specific gravity little exceeding that of 
w,ater. It is highly inflammable, and during combustion Uno^ws 
off a very remarkable quantity of catbonaceous mailer. It is 
insoluble in water. 

Alcohol up. gr. 820, readily dissolves this substance, and 
acquires an acrid and aromatic flavour. The solution is decom- 
posed by water, and a milky mijLUire results. Hot aloohol 
appears to dissolve it in any quantity ; and as the solutMm oools, 
it is deposited in beai^ tiful crystalline ))ak^s. 

l^lphuric ether, at common tewpeffature, also disaobres jt in 
large quantities; and fine crystals are separated during the 
spontaneous ev^>oration of the solvent 

In chlorine, thM substance fuses spontaneously, and evolves 
fnmes of murialic acid; the gasis absorbed with the production 
of heat, and a compound resulto, apparently analogous to that 
<;0bUiimd by the mutual action o( chlorine and tJnfiunt gas. 
Intensely heated in chlorine, it deposits chareoal^ but does ^vot 
bum. 
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II vbtsolvvft in acetic add,. and is not mtidi'mcre sphibfe m 
Ike iiol, tbaii in the coU arid* 

Mttiiatie acid scarcely diflsuhea it 

In sUlpiiartc acid^ wHen aided by keat, it dia9ol¥a» lA^onii^ 
derable abundance, ftmning a deep yiriei-cdloHied aolntioa^ 
.^Alvek bews dilttUa^ with water witfaMi deooupmition. The 
akalies prodnee in this sohidon a irhile flaky psecipkata, and 
if dilated, the mixtnte beeomea carionaly opalescent, in oonsi^ 
^uence of the separation of nnmerons small flakes. 

By long-continued boiling with sidphnric acid, a portion of 
carbon is deposited; bnt the greater part of the substance 
volatilizes unaltered. 

Repeatedly dift^Ued with nitric acid, this substance appeam 
to suffer scarcely any change ; a portion is retained in solution, 
by the acid, which is precipitated by dilution, and another 
pchrtioD passes over unaltered. 

. In the caustic and carbonated alkalis, it is scarcely soluble^ 

This substanibe appears to safler no change whatever by re- 
peated sublii&ationSy at temperatures above that of boiling wi^er; 
ami what is more curious, is, that its v^>our may be passed 
thMUgh a red hot tube without decomposition; if received into 
a cool glass globe, it crystallises in white plates as bejtbre. 

Fused with potiosium, it scarcdy acts upon that mfeital; 
atid as the mixture cools, it oozes from it in brilliant globules. 

Such lire the few esqperittieats wMch I have hitherto bee^ 
aUeto make upon this pectdiar product It bears in appeataace 
•o strong a resembkace to the &tty matter of biliary calenii, 
that I was oiice induced to consider it nearly (^ the samenatave; 
but, as Dr. WoUaston remarked to me, it is not only mnck less 
fbsible» but eon^derably less totatOe, than that conpoaoiy a^ 
periiaps approaches, m most respect^, nearer to the properties of 
camphor, than of any oAer known body; though, as the above 
esperiments tend to shew, it exhibita soveral peculiarities. 

Its mnarkaUe indestmetibiKty by heat? the cirenmstance of 
its neither aflbrdmg water nor carbonic add, when heated in 
dose vessels, anfd its very trifling action upon p o tassiom, are 
circumstances which induce me to believe tliat it contains "no 
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oxyg^en ; and which, in conjanction with the eflTects produced 
upon it by chlorine, lead me, for the present, to regard it as 
a binary compound of carbon and hydrogen : in respect to the 
proportions, however, in which these elements are oomlmied, I 
have not yet as been able to satisfy mysdf. 

Upon anodier occasion I hope to give some further detaib 
respecdng the above product ; and to examine another sub- 
stance, which Mr. Jennings informs me he has obtained during 
the rectification of coal tar. 

Royal Institutiony 
Dec. 20, 1819. 



Art. XII. On M. Carnot's Theory of Defence by 
Vertical Fire, 

M. Carkot, ijlfluenced probably by motives which it is not 
our business to expound or inquire into, has promulgajted some 
singular doctrines respecting the defence of fortified places by 
vertical Jire, a system which has long been acknowledged as 
furnishing an important accessory mean ; but not, we believey 
till M. Camot's proposal, ever bought of as the basis of defence. 

Sir Howard Douglas has published a small tract, entitled, 
** Observations on the Motives^ Errors^ and Tendency, of 
M. Camof 8 Principles of Defence,*' which has fiimisbed us 
with the following paragraphs ; and which may serve to remove 
the erroneous impressions, whidi authority so high as that of 
M. Camot might otherwise produce. 

M. Camot recommends, that Ae besieged should begin to 
make use of vertical fire upon the commencement of the ooior 
struction of the third parallel ; and from that stage of the siege, 
keep up an incessant discharge of musketry and four-ounce iron 
balls, at great elevation, upon' the enemy's works^ so as to fixm 
a rain (plnie) of shot upon the trenches. The iron balls to be 
discharged from a number of 12-inch oKMrtars, two of whifh are 
placed in the sal tenth of each bastion and ravelin, in the (rout. 
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or fronts, attacked ; each mortar throwing 600 balls at every 
dischai^. 

M. Camot introduces his theory of the effect of these balls 
by observing, that of any number which fall in the trenches, the 
number that take effect will depend upon the proportion wliich 
the unoccupied part of the trench bears to the part which is 
covered by the men posted and working in it Thus, supposing 
a man standing upon an horizontal plane, to cover a space of 
about a foot square, and a man in the attitude of working some- 
what more, M. Camot calculates that the projections of the 
bodies of the men, usually working and posted in the trenches, 
will occupy about -^ P^^ ^^ ^^^ surface ; from which he 
infers, that of every 180 balls that fall in the trench, one should, 
according to the doctrine of chances, hit a man ; and he does 
not doubt that it will put him " kors de combat'' 

M. Camofs idea of the effect of this ** pluie de bcUleSy* is 
founded upon the velocities which he supposes they will acquire 
in accelerated descent from the vertex of a very elevated curve. 
This is manifestly the principle upon which he tries to establish 
his theory ; and this it is which, disregarding for the present the 
doctrine of chances. Sir Howard Douglas first remarks upon. 

** It is quite clear,** says he, ^* that M. Carnot has formed his 
theory upon the parabolic hypothesis, which is the theory of a 
projectile's flight in a non-resisting medium. This theory, con- 
siderably erroneous in all cases, is particularly and greatly so 
with small projectiles; and its deductions, as applied to the 
velocity of descent of small balls used in very elevated short 
ranges, are quite fallacious. The velocity of the ball in a hori- 
zontal direction (which by this theory would be constant, and to 
the projectile velocity, as radius to the cosine of the angle of 
elevation), being inconsiderable, it is evident that the effect of 
vertical fire must depend upon the velocity of descent in the 
direction of the curve. Estimating this according to the para- 
bolic theory (as the secant of the angle of elevation), the motion 
would be slowest at the vertex of the curve, and the velocities 
of the projectile be equal at equal distances from that point. 
According to this supposition, we should assign to the descent 
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of small balls, diBcharged at an elevation of 75o or 80o, such 
accelerated velocities, as would, if true, be quite sufficient to do 
good service in the way M. Caraot suggests ; but the fact is, 
that there can be no acceleration beyond a limit which, with 
small balls, is very much less than is generally imagined. 

" From the vertex of the curve, where all the vertical motion 
is lost, the ball begins to descend by an urging force which is 
nearly constant, viz,, its own weight. This force would pro- 
duce equal increments of velocity, in equal times in vacuo; 
but in air, the descent of the ball being resisted more and more 
as the velocity accelerates, the urging force will, at a certain 
velocity, be opposed by an equal resistance of air ; after which, 
there can be no further acceleration of motion, and the ball will 
continue to descend with a velocity nearly terminal.** 

In considering this problem as applied to vertical fire. 
Sir Howard Douglas remarks that, M . Carnot has entirely overr 
looked terminal velocity ; *' and I shall show,*' says he, '* from 
his own words, that this is the case. It is not necessary to 
exhibit here the investigations by which I have established the 
impotency of M. Carnot's vertical fire ; I shall only state the 
results, not to embarrass the conclusions with abstruse matter. 
The solutions are computed, from the theorems given in 
Dr. Hutton*s tracts ; and although the results may differ a tittle 
from the truth, yet it is quite clear, that in the descent of the 
balls there can be no acceleration of motion beyond a certain 
limit;— that with small balls this velocity is very much less 
than persons who have not investigated this curious problem 
would imagine ; and that M. Carnot has evidently overlooked 
this . ci rcumstance. 

" The velocity which a musket ball has acquired when thft 
Resistance becomes equal to the weight, or urging force of 
descent, is only about 180 feet in a second. The potential 
altitude, or the height from which the ball must desceud m 
vacuo, to acquire a velocity equal nearly to the terminal velo- 
city, is 523 feet. Hence, in the first place, it would be a waste 
of means to use the full charge ; for a musket-ball fired up- 
wards with the ordinary quantity of powder, would be pro- 
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jected to a greater heif bt than 523 feet ; and it is evident that 
all above this is unnecessary. 

^' The indentatioa which a musket-ball, moving with a velo- 
city of 180 feet per second, makes on a piece of elm timber^ is 
about y^ of an inch: this mighty perhaps, be sufficient to 
knock a man down, if by great chance it were to fall upon his 
head ; but in no other case would it put him " hors de comdMt,** 

** Now, as to the four-ounce balls. The diameter of a French 
four-ounce ball, is one inch, two lines, five points ; which, re^ 
duced to English measure, is 1.28038 inches. 
Ito content is 1 09909 inches. 
The weight is 4*72247 ounces, if made of cast iron, 
and 4'8624 if of wrought iron. 

The terminal velocity of the cast-iron ball, is about 201 feet. 

The terminal velocity of the wrought-iron ball, is about 204 
feet. 

The potential altitude of the cast-ifOn ball, is about 631 feet. 

Ditto ditto wrought ditto ditto 650 

'* M. Camot recommends that the balls should be made of 
hammered iron ; but adds, that as the charge of powder f6r a 
fDortar is small, balls of east-iron may resist the explosion 
without breaking, and will answer as well. Now this obser- 
vation shows that the author had not considered Uie effect of 
the air's resistance, nor doubted a sufficiency of force in his 
vertical fire : for the weight of a ball of hammered irmi, is 
greater than that of a ball of cast^irtm of equal diameter ; atid 
the superior weight,, or urging ibree, of the former, would gene- 
rate greater terminal velocity thsm a lighter ball, of the same 
size, could acquire ; the momenta of the two balls in question, 
would be as 19 to 18. 

'' Foui^-ounce balls, discharged at elevations even considerably 
above 45°, to the distance of 120 yards, would not inflict a 
mortal wound, excepting upon an uncovered head. They 
would not have force sufficient to break any principal bone ; 
there would be no penetration, but merely a contusion. This 
certainly would not oblige the besiegers to cover themselves 



Digitized by LjOOQ IC 



294 M. Camot'g Theory of Defence 

with hUmdages, as M. Caraot imagines ; for a strong cap or hat, 
and a cover of thick leather for the back and shoulders, would 
be sufficient protection from the effects of his vertical fire with 
small balls. 

** As thequantity of balls required to feed mortars discharging 
600 balls at a time would be very considerable, M. Camot ob- 
serves that cubes of iron, of 8 or 10 lines side^ cut from square 
bars of this dimension, may be substituted, lliese, he says, 
may be fired from mortars, howitzers, or stone-mortars, and 
will produce the same effect as balls (page 491, Camot) 

" Let us consider this : 

10 lines French are equal to *89523 inch English. 
' The content of the cube is -71746 

Its weight is 3*0822 ounces. 

** Now take a ball of the same weight : 

. Its diameter is •• 1*111 mches. 

Its terminal velocity is, ....•«•• • 185 feet per sec. 
Its potential altitude is 534 feet 

<< We have no experiments from vrhkk we caa ascertain the 
tenatnal velocity of square shot; but from comparative expe- 
riments with round and flat surfaces, we know that the resist- 
ance of the air to the flat end of a cylinder is more than double 
the resistance to a ball of the same diameter. Thus, although 
the urging force of a ball and cube of the same weight be the 
same, yet the surfaces upon which the resistance acts (and very 
irregularly in regard to the cube) are very different : 

The surfeceof dieballis 3*87045 

the cube is 4*80862 

<< From this, together with what has been said respecting the 
descent of 6a&, we know, and that is enough for our present 
purpose, that the terminal velocity of the cube must be much 
less than 185 feet per second ; and, consequently, its effect or 
momentum inferior to that of a 3*08 ounce-ball. The motion of 
a cubical shot will, besides, be quite irregular, descending 
sometimes with an angle, then a face, then an edge foremost. 
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tumbling over and over in oblique^ irregular directions, with- 
out any certamty, excepting that the velocity and effect wiD be 
much less than those of a round shot of equal weight *.'* 



Art. XIII. An Account of the good Effects of the white 
Oxide of Bismuth in a very severe Stomach Affection of a 
Gentleman far advanced in Years. By G. D. Yeats, 
M.D., F.R.S., Fellow of the Royal College of Physi- 
cians^ &c., (communicated by the Author,) 

Many years have now elapsed since Dr. Marcet puUished a 
very clear and explicit account of the good effects of the ^diite 
oxide of bismuth in certain painful conditions of the stomach. 
Relying upon the reconmiendation of thb medicine, as coming 
from so respectable an authority, other practitioners very soon 
made trial of it, and were much gratified in finding that it an- 
swered the expectations of the curative powers which had 
beep attributed to it Among those who have since more parti- 
cularly called the attention of physicians to this sutgect, is 
Dr. Bardsiey, of Manchester, who, in 1807, published sone 
interesting and instructive cases in his Medical Reports. Some 
insulated cases have also been published in the medical jour- 
nals, confirming the high character given to the medical virtues 
of the oxide of this metal. In reviewing the cases ^diich ha?e 
been presented to the public, I do not find the age of any one 

« As a practical exhibition of the doctrine of tenntnal velocity. Sir 
Howard uoticei the descent in the parachute, of which the aeronaut, de- 
Uching himself from his balloon, falls with accelerated speed until the 
resistance of the air to the expanded canopy becotaies equal to the total 
weight of the descending body, after which it ftdls to the earth wkh nni- 
form velocity nearly. To the man of science these illustrations may ap- 
pear superfluous, and perhaps obtrusive ; but the author knows from 
experience, that such familiar illustrations are necessary to convey his 
meaning to those who, like the theorists of no remote period, make no 
allowance for the resistance <«f the air, which is now known to be such 
that a S4 lb. ball, moving with a velocity of 2,000 feet in a second, would 
suffer a resistance of 800 lb. nearly. 
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patient to exceed fifty-five years ; and, as the patient whose case 
I am about to relate, had, for a long period of years been 
afflicted with distressing pains of the stomach, was past 
seventy when the treatment was first commenced, and when 
the symptums were so violent as justly to excite a suspicion of 
much organic misdiief about the stomach, I am induced to be- 
lieve that a detail of it will add considerably to the good 
opinion entertained of the bismuth ; and will contribute to diffuse 
still wider the benefits to be derived from an exhibition of this 
valuable medicme. I am aware that the result of the operation of 
a medicine m an individual case can prove nothing decisively of 
its good efPebts; but, when such individual statement cdme^ in 
eonfirmation of many other cases, it thust have its weight in the 
recomntendation of the adoption of a medicine not previously 
very generally resorted to. In this point of view, therefore, 
I trust ^e perusal of the following case will not be without its 
utility. 

January 21, 1816. P-^— C— ^, Esq., set. 71, oott- 
pkuned, at Uie beginning of winter, of pain about the {^t of 
the stomadi, attended with much eructatkm of wind, and cot* 
tivenesft. Hie appetite is rather deficient, but it varies ; it is 
not accompanied by any morbid thirst; the tongue it flnfl; 
pidse Ml, slow, and soft; a wasting of the Besh has taken 
]^aoe; the Urine is of ^ natutal colour and qoantity ; there is 
nothing remarkable in the colour of the fseces. No uneasiness 
is complained of by pressure on the epigastric region. The 
pain is troublesome at various times during the day, but b 
most distressing between ten and eleven o'clock at night, when 
it comes on with intolerable violence, and to such an extent, 
as to cause vomiting, when the matters thrown up are very 
liquid, great in quantity, and extremely acid; some relief 
kottk pain is then obtained. Sometimes the pain returns in the 
night, so as to destroy rest. It occasionally shoots to the 
back, and produces a slight dyspneea for a short time. The 
pain is not brought on immediately upon taking food, but he 
describes it as occurring about three hours after meals, by a 
kind of fermentation, and a sensation of weight, a9 if the foo4 
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had never passed from the stomach. In the winter of 1914, 
these distressing symptoms continued so long, and with sack 
violence, as greatly to. injure his general health, and to produce 
a considerable degree of emaciation, with a dry brown tongue, 
and a slow, weak, intermitting pulse. At that time he was ro» 
stored, after some mercurial medicines, by the tuistura ferri 
compotUa ; but he was never long free from pain, although it 
was much mitigated. At the beginning of the ensuing winter, 
it returned with consideral^ violence, when the mistata Jkrri 
was again resorted to with some temporary relief. Bark and 
various other remedies have been given without benefit ; the 
most immediate relief has always been obtained by large doses 
of magnesia and chalk in cinnamon water. The dose of these 
absorbents was taken in such quantitiea a» to produce an unifom 
white appearance in the feculent discharge. Reflecting on the 
cases wUch had been published, and in which the white oxide 
of bismuth is so strongly recommended, I determined to have 
cecourse to it Accordingly, about six ni^eks ago, be began 
wi^ five grains three times a day, mixed witk some tra- 
gacanth powder. Relief being obtained, the dose was \Mr 
creased to eight, then ten, and lastly, to t;;welve grains, thrice 
a-day, with such decidedly good effects, that P. C ' ■ ■ called 
upon me yesterday, and said, he had been free from pain 
and uneasiness for some time, although he had occasionally, by 
way of experiment, indulged with impunity in such articles of 
food as had formerly very much disagreed, and that he had 
omitted taking the powders for four days, and no pain had re- 
turned. The bowels had been generally regular, but it was 
sometimes necessary to take a km grains of the compound 
of extract colocynth. Thus, this venerable gentleman has for the 
last thiee years enjoyed considerable corolbrtby die use of ^his 
medicine, and this relief fipom pain he would, most probably, not 
have experienced, but for the bismuth ; for, during the timet 
years which have elapsed since he first took it, the paiahas at 
times returned, but has been uniformly removed, by having 
recourse to this mineraL Having experienced its good efiects 
in this way, he has always had ^a packet of the white oxide by 
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him, and, when necessary, has taken a small quantity in a 
tea-spoon, without weighing it, every evening for several nights. 
Age, and its attendant infirmities, are now, I regret to state, 
pressing upon him, as society will be deprived of one of its 
most useful and valuable members. His old grievance is occa« 
sionally troublesome with the other symptoms of declining 
years; and the probability is, that some organic disease exists 
about the stomach, most likely towards its pyloric orifice, the 
progress of which has been materially impeded, with always a 
great diminution, and occasionally a total loss, of pain for a 
considerable space of time. His comforts have, therefore, been 
greatly increased, and the approach of the infirmities of age 
procrastinated by the use of the bismuth. It is here worthy of 
remark, that the long-continued use of this medicine is ^to- 
ductive of no bad consequences, as is the case with some 
remedies which produce temporary and beneficial efiect, but 
whose contmued exhibition becomes injurious to health. Care 
should be taken tp have the white oxide of bismuth quite pure, 
as it is apt to be mixed with noxious ingredients in its native 
state before it is reduced to an oxide. 

Queen Street^ May Fair , 
Dec. 18, 1819. 

Art.XIV. On a new Hygrometer, which measures the Force 
and Weight of aqueous Vapour in the Atmosphere, and 
the corresponding Degree of Evaporation. ByJ.V. Daniell, 
Esq. F.R.S. and M.R.I. ' 

Iw the year 1812, my atteiMion having been accidentally di- 
rected to the deposition of moisture which takes place upon 
certain bodies, when brought into an atmosphere which is 
wanner than themselves, the idea occurred to me, that the hct 
was connected with meteorological phenomena; and that expe- 
rimoits founded upon it, might be devised to elucidate the re- 
lation of air to vapour. I shortly after applied myself seriously 
to the inquiry, and was so<m satisfied that I had not been de- 
ceived in my conjectare. The manner in which I proceeded at 
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that time was shortly this : I made a mixture of two salts, cal- 
cuUrted ta produce cold by their solution ; I then arranged half 
a dozen drinking-glasses upon a board, each fiimished with a 
thermometer, and poured water into one of them. I added a 
tea-spoonful of the freezing mixture, which inyariably produced 
a ci^ous dew upon the exterior of the glass. I poured the 
contents of the first glass into the second, and so into the third, 
till the liquor, gradually acquiring heat by the process, arrived 
at such a temperature as no longer to produce any condensa- 
tion upon the vessel. This point, as marked by the thermo- 
meter, was accurately noted, and was found to vary very con- 
siderably, according to the different states of the atmosphere. 
I kept a journal of the weather several months, registering 
the variations of the barometer, thermometer, De Luc*s hygro- 
meter, and the highest degree of the thermometer, at which 
moisture was condensed, and obtained some very interesting 
results. I afterwards varied my apparatus in the following 
manner: I procured five small brass hollow cylinders, three 
inches in diameter and four inches in height, fitted with a small 
cock in the bottom of each. These were very highly polished, 
and placed in a frame, one immediately over another, so that by 
turning the cock, the contents of the upper would flow into 
that directly beneath it. I put the cold liquid into the top 
bucket; and when steam was produced upon its surface, suffered 
the solution to run into the next, and so into the third, till all 
condensation ceased, when the temperature was marked as be- 
fore. I found this apparatus very sensible; the bright surface 
of the metal being visibly obscured by the slightest film of mois- 
ture. These experiments were, however very troublesome, and 
required much time to ensure accuracy. The results I forbear 
from particularly detailing, as they are superseded by the 
more accurate observatiqus which I have been enabled to make 
with the instrument which I am about to describe. 

It was not till many months after I had commenced this course 
of inquiry, that I discovered ths^ the idea which had occurred to 
me, was not as new as I had conceived it to be. I found that Mr. 
Dalton, in his <' Essay upon the forceof steam or vapour, from 
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water and other liquids, at difierent temperatures," (one of an in- 
teresting series, read before the Literary and Philosophical Society 
rf Manchester, and published in the fifth volume of their Memoirs, 
which it would be difficult to match for originality, and sound 
l^ilosophical induction,) dius describes his method of finding 
the force of the aqueous atmosphere : — '' I usually take a tall 
cylindrical glass jar, dry on the outside, and fill it with cold 
spring^water fresh from the well ; if dew be immediately formed 
<m the outside, 1 pour the water out \ let it stand qsMHb to 
increase in heat, dry the outside of the glass well with a linen 
dodi, and then pour the water in again : this operation is to be 
continued till dew ceases to be fonned, and then the tempecap 
ture of the water must be observed. Spring-water is generally 
about 50<^, and will mostly answer the purpose the tluiee hottest 
months of the year : in other seasons an artificial cold miztnapa 
is required." 

However flattered 1 might have been by any coincidence of 
opinion with so able a {^losopher, the discovery of want of 
originality damped for a time the ardour of piursuit ; but I have 
ever since been impressed with the utility of any contrivance, 
which should enable an observer to mark with precision and 
expedition the constituent temperature of atmospherio vapour. 
Upon reading the account of the ingenious contrivance of Dr. 
WoUaston, which he has termed the Cryophorous, the subject 
again occurred to me, and I received from that instnunent the 
hint which, after many trials, led to the completion of my 
hygrom^er. 

Plate 5, fig. 1, represents the instrument in its inll dimen- 
sions. A, and 6« are two thin glass-balls of 1| inch diameter, 
connected together l^ a tube, having a bore of about ith of an 
inch. The tube is bent at right angles over the two balls, and 
the arm 6. c. contains a small thermometer, d e., whose bulb, 
which should be of a lengthened form, descends into the ball 6. 
This ball, having been about two-thirds filled wi& ether, is 
heated over a lamp till the fluid boils, and the vapour issues 
from the capillary tube /., which terminates the ball a. The 
vafMur haying expelled the air from both balls, the cs^Uary 
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tube /. is closed hennetically by the flame of a lamp. This 
process is well known to those who are accustomed to blow glass, 
and may be known to have succeeded, after the tube has become 
cool, by reversing the instrument and taking one of the balls in the 
hand, the heat of which will drive all the ether into the other ball, 
and cause it to boil rapidly. The other ball a. is now to be covered 
with a [Heee of muslin. The stand g, h. is of brass, and the trans* 
verse socket i. is made to hold the glass-tube, in the manner of 
a spring, allowing it to turn and be taken out with little diffi- 
culty. A small thermometer k. L is inserted into the pillar of 
the stand. 

The mamier of using the instrument is this : After having 
driven all the ether into the ball b. by the heat of the hand, it is 
to be placed* in an open window, or out of doors, with the ball b, 
so situated as that the surface of the liquid may be upon a level 
with the eye. A few drops of ether are then to be poured upon 
the covered ball. Evaporation immediately takes place, which 
producing cold upon the ball a. causes a rapid and continuous 
condensation of the ethereal vi^ur in the interior of the in- 
strument. The consequent evaporation from the included ether 
produces cold in the ball 6., the degree of which b measured 
by die thermometer, d, e. This action is almost instantaneous. 
The thermometer begins to fall in two seconds after the ether 
has been dropped. A depression of 30 degrees is easily pro- 
duced, and I have seen the ether boil, and the thermometer 
driven down below 0^ of Fahrenheit's scale. The artificial cold 
thus produced causes a condensation of the atmospheric vapour 
upon the ball 6., which first makes its appearance in a thin ring of 
dew coincident with the surface of the ether. The degree at which 
this takes place is to be carefully noted. A little practice may 
be necessary to seize the exact moment of the first deposition, 
but certainty is very soon acquired. It is advisable to have 
some dark object behind the instrument, such as a house or 
a tree» as the cloud is not so soon perceived against an open 
horizon. The depression of temperature is first produced at 
the surface of the liquid where evaporation takes place, and 
the currents which immediately eujsue to restore the equi- 

VoL. VIII. X 
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librium, ar$ very perceptible. The bulb of the thermometer 
d. e, is not quite immersed in the ether, that the line of greatest 
cold may pass through it. The greatest difference that I 
hare observed in the course of four months' daily experiments 
between the external thermometer k, L and the internal one e. d. 
ct the moment of preeipitation in the natural state of the 
flftmosphere, vas 20 degrees. In very damp weather the ether 
should be -slowly dropped upon the ball, otherwise the ijt* 
scent of the thermometer is so rapid as to render it impossible 
to be certain of the degree. In dry weather on the contrary* 
the ball requires to be well wetted more than once, to produce 
the requisite degree of cold. It is almost superfluous to 
observe, diat care should be taken not to permit the breath to 
affect the glass. With these precautions the observation is 
simple, easy and certain. 

When the instrument is required to act merely as a weatheiw 
glass, to predict the greater or less probability of rain, jrc., 
which is the commonest use to which it can be applied, the 
difference between the constituent temperature of the vapour, 
and that of the air, is all that is necessary to be known. The 
probability of rain or other precipitation of moisture from the 
atmosphere, is in inverse proportion to this difference. The 
journal of observations annexed will prove that for this pur- 
pose it is more to be depended upon than any instrument that 
has yet been proposed. For example, upon reference to the 
Table it will be found, that on the 29th of August the baro- 
meter fell continually all the day, as it had done all the day 
before. The hygrometer, however, shewed the great elasticity 
of the vapour, and its little inclination to deposition. Tlie 
difference of the temperatures varied fh>m 13° to 17°, and 
there was no rain. The next day the barometer continued to 
fijl. In the morning, which was fine, the difference had fiedlen 
10 10°, and in the afternoon to 2°. Heavy showers ensued, 
which were not however of long continuance. On the 3d of 
September, the bsoometer rising the whole day, die hygro- 
«ietef denoted rain, i^hich came down in heavy showers in the 
•^■eping. On the Q9th jind 30d) of the same month, the 
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bttometer «iid hygrometer were at variance, and the resoli 
was in fkvoar of the latter. On the 30th and dlst of October, 
diirmg an uninterrupted rise of the barometer of 0.32 inches, 
the hygrometer denoted the utmost point of humidity, ^ahd 
much rain ibll during the period. 

Bycombitiingthe observations of bo& instruments, we lisarn to 
motfty their results, and by so doing can hardly be deceived in the 
weather fbr many hours in advance. The indications are to be 
corrected according to circumstances in the followingmanner : — ^In 
tommer-time when the diurnal variations of temperature are 
^eat, regard is to be had to the time of day at which the 
ekpenment is made. In the morning, sup^pOsing the difference 
between the temperature of the air and tiie constituent tem* 
pmtture of the vapour to be small, it is to be recollected, that 
the accession of heat during the day is great, and that the dif- 
ference will thetefore probably increase. If the pomt of con- 
densation should at the same time be lowered, it b an indi- 
cflction of very fine weather. If, on the contrary, the heat of 
both should increase with the day in nearly equal progression, 
rain will almost infallibly follow, as the heat of the air falls 
with the setting sun. Thus, on the 14th of September, at nine 
o^clock in ^e morning, the temperature of the air was 6!2^, the 
point of condensation 57^, making a difference of 5^. At three 
o'clock the heat of the air had risen 10^, and the point of con* 
densation had fallen 2^, making a difference of ]7o. The day 
was nearly cloudless. At seven o'clock the heat of the air 
had faDen to 66<^, and at ten o'clock to 61^ The temperature 
of die vapour at the same time rose 2o. The night was veiy 
dear, but tiiere was a great deposition of moisture upon dry 
wood, slates, S^e. The 15th of the same month afibrded an 
instance <^ the contrary case. The morning observation shewed 
a difference of 7^, the point of condensation having at the 
•able time riisen during the night : the heat of the day increased, 
bat actsompamed by a rapid rise in the constituent tempera- 
titoof Ae ^pour, from 5^ to 669. The consequence was 
rain'^ wUch increased in quantity ai the sua declined, hk 
lAnt^, howtfer, when the range of the thertn^meter during tht 
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d«y U very small, the indication of the weather must be taken 
more from the actual rise and fall of the point of condensatMB^ 
than from the difference between it, and the temperature of 
the ur. In showery weather the indications of the in- 
strument vary rapidly three or four degprees, and a posoii 
making observations at short intenrals of time, may easily 
pi^ict the approach of a storm. On the 30th of August 
I had occasion to make a great many experiments in the 
oourse of the day, which was marked by many heavy 
showers. The morning was fine, and the first observation 
marked the point of precipitation 10^ below the temperature of 
the air. In half an hour after it was only &*. At the interval 
of another half hour, it had again returned to 10^. Daring 
this period a very heavy cloud passed, and although there was 
no rain at the place of observation,^ I afterwards found that a 
smart shower had fallen within a thousand paces. Subse- 
quent observations gave a difference of only 2^. Slight showers 
also fall sometimes in summer, without affecting the hygro- 
meter, but they are of very short continuance, and probably 
come from very lofty regions. They are rather indications of 
fine weather than the contrary. 

Fogs also and mists must be taken into consideration. Tliey 
produce the same effect upon the instrument as the greater pre- 
cipitations of rain. Thus, on the evenings of the 15th and 
18th of October, the hygrometer shewed the utmost point of 
humidity during the fogs which prevailed, while the great fall 
in the degree of condensation shewed that the effect would not 
be great or lasting. A change from fine weather to rain is 
more quickly perceptible in low situations than one from wet 
to, fine, for the effect of a shower lasts rather longer than the 
state of the atifiosphere in higher regions would warrant, on 
account of the damp exhalations from the moistened ground. 

Winds, moreover, sometimes produce an effect before their 
influence is pointed out by other indicaticms. Many instances 
occur in the journal in which a change of wind has affected 
the hygrometer before it has changed the direction of a 
weathercock, or even the course of smoke. Thus, on the 3d 
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of September, it will be seeu that a very reiaarkable rise io 
the temperature of the vapour preceded by many hours the 
change of the wind, on the 4thy from N.W. to S«W. A 
gradual fall on the 20th of October preceded the change of the 
wind from S.W. to N.W. on the 2l8t. The southern and 
western sea-breezes bear with them a very different proportion 
of vapour to that of the northern and eastern land breezes. 
The reason why the aqueous particles may appear to precede 
tfie wind, I shall endeavour to discuss in a future paper, to- 
gether with some other points of theory, on which I think the 
present detail of facts and experiments may throw some 
light In cases of mist, fog, and cloud, the instrument 
will sometimes exhibit a different kind of action. If it be 
brought from an atmosphere of a higher temperature into 
one of a lower degree, in which condensed aqueous particles 
are floating, the mist will begin to form upon the ball at a 
temperature several degrees higher than that of the air. The 
diflference, I believe, is proportionate to the density of the cloud 
or mist ; but I speak with diffidence upon this point, as I have 
not had sufficient opportunities of verifying it by e^qperiment. 
I have sometimes thought, that I have perceived a diflbrence in 
this respect, in different modifications of the cloud, but this 
must be referred to future more extended observations. This 
action upon floating water does not at all interfere with it as 
measuring the force and quantity of vs^ur, for in all such 
cases the full saturation of the atmosi^eric temperature must 
have place, and consequently the temperature of the vapour 
must be coincident with that of the air. 

But although the hygrometer which I am now describing 
exceb all others, I believe, in sensibility, and the accuracy 
with which it marks the comparative degrees of moisture and 
dryness in the 'iUmosphere, and, by exhibiting them in degrees 
of the thermometer, refers them to a known standard of com- 
parison^ and speaks m a lai^uage which every body under- 
stands, yet it is not upon this alone that I venture to found its 
claims of superiority. Its great merit consists in indicating 
with ease and precision the positive weight of aqueous gas 
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diAiBed through any giTen portkm of space, and the force and 
elasticity of vapour, as measured by tlie column of mercury 
which it is capable of supporting. The means of finding these 
with ease and precision are furnished by the annexed Table, 
upon the construction of which it will be necessary to subjoin 
a few remarics. 

Table I. — Shewing the Forccy Djsmity^ and Expansion^ of 
Aqueous Vapour, at different Degrees of Temperature, from 
0"^ to 92^. 



Tcmpen- 
tir*. 


Force. 


Weifht or 
aCiMcFool. 


ExpMltiOfl. 


rakmMl. 


iMkM «(M<nwx. 


CRiM. 




o» 


a064 


0.789 


1.000 


1 


0,066 


0.812 


1.002 


2 


0.068 


0.835 


1.004 


3 


0.071 


0.870 


1.006 


4 


0.074 


0.906 


1.008 


5 


0.076 


0.928 


1.000 


6 


0.079 


0.963 


1.012 


'7 


0.082 


0.997 


1.014 


8 


0.085 


1.032 


1.016 


9 


0.087 


1.064 


1.018 


10 


0.090 


1.089 


1.020 


11 


0.093 


1.123 


1.022 


12 


0.096 


1.156 


1.024 


13 


0.100 


1.202 


1.027 


14 


0.104 


1.247 


1.029 


la 


0.108 


1.292 


1.031 


16 


0.112 


1.337 


1.033 


17 


0.116 


1.411 


1.035 


18 


0.120 


1.428 


1.037 


19 


0.124 


1.474 


1.039 


20 


0.129 


1.629 


1.041 


21 


0.134 


1.586 


1.043 


22 


0.139 


1.642 


1.045 


23 


0.144 


1.698 


1.047 


24 


0.150 


1.763 


1.050 


25 


0.156 


1. 831 


1.052 


26 


0.162 


1.897 


1.064 


27 


0.168 


1.959 


1.056 


28 


0.174 


2.030 


1.058 


29 


0.180 


2.096 


1.060 


30 


0.186 


2.162 


1.062, 


31 


0.193 


2.240 


1.064 


32 


0.200 


2.317 > 


1.066 I 
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Mr7 



tare. 




WcMtor 
tCaUeniM. 


biNMloa. 




iKkwofMwauT 


GralM. 




33 


0.207 


2.393 


1.068 


34 


0.214 


2.438 


1.070 


35 


0.221 


2.546 


1.072 


36 


0.229 


2.629 


1.075 


37 


0.237 


2.717 


1.077 


38 


0.245 


2.803 


1.079 


39 


0.254 


2.900 


1.081 


40 


0.263 


2.999 


1.088 


41 


0.273 


3.106 


1.086 


42 


0.283 


3.214 


1.087 


43 


0.294 


3.326 


1.089 


44 


0.305 


3.452 


1.091 


45 


0.316 


3.570 


1.093 


46 


0.328 


3.699 


1.095 


47 


0.339 


3.816 


1.097 


48 


0.351 


3.940 


1.100 


49 


0.363 


4.068 


1.102 


50 


0.375 


4.195 


1.104 


51 


0.388 


4.330 


1.106 


52 


0.401 


4.468 


1.108 


53 


0.415 


4.616 


1.110 


54 


0.429 


4.770 


1.112 


55 


0.443 


4.910 


1.114 


56 


0.458 


5.068 


1.116 


57 


0.474 


5.235 


1.118 


58 


0.490 


5.402 


1.120 


59 


0.507 


5.570 


1.124 


60 


0.524 


5.761 


1.125 


61 


0.542 


5.950 


1.127 


62 


0.560 


6.126 


1.129 


63 


0.678 


6.310 


1.131 


64 


0.697 


6.606 


1.188 ■ 


65 


0.616 


6.614 


1.135 


66 


0.635 


6.912 


1.137 


67 


0.655 


7.013 


1.139 


68 


0.676 


7.316 


1.141 


69 


0^98 


7.641 


1.143 


70 


0.721 


7.776 


1.145 


71. 


0.745 


8.027 


1.147 


72 


0.770 


8.270 


1.150 


73 


9.796 


8.633 


1.168 


74 . 


0.823 


8.807 


1.154 


75 


0.851 


9.091 


1.156 


76 


0.880 


9.385 


1.158 
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Table L— coiU»n««cf. 



Tonpera- 
tara. 


Force. 


Weight of - 
eOrtleFoot. 




FikxaMt. 


lHk«arM«rc«ir 


OniM. 




77 


0.910 


9.688' 


1.160 


78 


0.940 


9.992 


1.162 


79 


0.971 


10.292 


1.164 


80 


1.000 


10.591 


1.166 


81 


1.040 


10.993 


1.168 


82 


1.070 


11.293 


1.170 


83 


1,100 


11.590 


1.172 


84 


1.140 


11.981 


1.176 


86 


1.170 


12.252 


1.177 


86 


1.210 


12.681 


1.179 


87 


1.240 


12.966 


1.181 


88 


1.280 


13.368 


1.183 


89 


1.329 


13.766 


1.185 


90 


1.360 


14.160 


1.187 


91 


1.400 


14.642 


1.189 


92 


1.440 


14.931 


1.191 


212 


30.000 


257.119 


1.441 



Mr. DftHon, in his valuable Essay before referred to, has de- 
tailed the results of a laborious series of experiments, by wfaidi 
he ascertained, with precision, the force of n^ur from water, 
at every degree between its freezing and boiling points ; and 
has extended the observations by an ingenious calculation to 
every temperature from that of the congelation of mercury to 
325^ of Fahrenheit's scale. These results, as far as is 
necessary to the present purpose, I have adopted, and the 
second column of the table exhilMts the force of aqueous 
vapour, in inches of mercury at the temperature opposed 
to it in the first column. Upon these two data, namely, 
the force and temperature of the vapour, are founded the 
calculations, which have furnished me with the series of 
the third column, which contains the weight in grains of a 
cubic foot of the vapour at the corresponding temperature and 
pressure. The method of proceeding is this: Steam at 212% 
and under a pressure of 30 inches of mercuiy, is, as nearly as 
possible 1700 times lighter than an equal bulk of water* A 
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cubic foot of water at its maximiim of density, weighs 
4371024946 grains. The weight, therefore, of a cubic foot of 
steam at the above temperatare and pressure, is ^i7|^Mfff* q^ 
257.1191 grams. From hence we may find the weight of an 
equal bulk of vapour of the same temperature, under any other 
given pressure, suppose 0.524 : for the volume being in in- 
verse proportion to the pressure 

IM. Ins. Gn. on. 

30. : 0.524: : 257.119 : 4.491 
the weight required. 

Having now obtained the weight of a cubic-foot of vapour, at 
a pressure of 0.524, and at a temperature of 212^, we may 
proceed to find its weight under the same pressure, at any other 
tempentfure, suppose 60^ The gasses, it will be remem- 
bered, expand -^ part of their volume for every accession of 
heat, equal to 1^ of Fahrenheit's'scale ; therefore reckoning as 
unity a volume of gas at 0^, its volume at 60^ is to its volume 

at 212oas 1+VW^^ ^+iii> o^: : ^-^^ : ^'^^* ^^^^^ 
fore the density and weight being in inverse proportion to the 
volume 

IM. iM. Gn. Gn. 

1.125 : 1-441 : : 4.491 : 5.628 
the weight of a cabk>>foot of vi^xmr at the temperature of 60% 
;and a pressure of 0.524 inches. . 

It must be further remembered, that it has been proved by Mr. 
Dalton, that as much vi^ur of determined temperature is 
formed in a given bulk of air, as in a vacuum of equal space ; 
therefore the above result gives the weight of vapour, which 
can exist in a cubic foot c^ the air atthe temperature of 60o. 
The fourth column of the table contains the proporti<mate «Xr 
pansion for the corresponding degrees. 

The calculations for these several series have been made to 
the third [dace c^ dedmak, which will be sufficiently accurate 
for all conunon purposes. The manner of using the table will 
be best understood from an example. 

Let the temperature of the atmosphere be 70^ ; and the point 
of condensation, as found by the hygrometer, 55^; the pressure 
of die vqx)ur under these circumstances, is immediately found 
opposite to the degree of its constituent heat 66^ 0.443. - To 
find . its w^ght, we proceed thus :«--^supposing as much as pos- 
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ftiUe U> txuA in tbe space of a cubic fbot, itf weight would be 
found upon tbe same line as its pressure, 4.910grs. But its 
bulk iv expanded by the existing temperature of the air ; there- 
fore we must seek in the fourth column for the degree of ex- 
pansion, at 55^ 1.114, and at 70^ 1.145, and apply the cor- 
rection thua ; — 

BolkatTfO. B«lk«tMO. Gn. Gn. 

1.145 : 1.114 : : 4.910 : 4.777 
the weight required. 

Now the state of the atmosphere, assumed above, would con- 
stitute foe weather, and one of two things, or a modification of 
both, must happen before any precipitation of water could take 
place; either the temperature of the air must fUl below 59^, or 
the quantity of vs^ur must increase to 7.776grs. in the oabie 
Ibot, the maximum quantity that could exist at 70% or the point 
of condensation might become intermediate, by a corresponding 
rise and fall of the two. 

In the first case, the precipitation would probably be only 
slight and transitory, such as mist, fog, or small rain. In Ubit 
second case, it would assume the form of hard rain and storms; 
while in the third, aome conjecture might be formed of its 
probable duration and quantity , accordii^ as one or other of its 
causes prevailed. 

But die hygrometer can be made to measure, not only the 
quantity and force of vapour existing at any time in the air, 
but also, it may be applied to indicate the force and quantity of 
evaporation. Mr. Dalton, in the course of that important train 
of investigation to which 1 have before had occasion to reisr, 
ascertained that the quantity of wsiter evaporated m a given 
time, bore an exact proportion to the force oi- vapour at the 
same temperature. The atmosphere obstmots its diffusion, 
which would otherwise be ahnost instantaneous, as in vacuo, 
but thb obstruction is overcome in proportion to the foroe of 
the vapour. The obstruction, however, does not arise from the 
Height of the atmosphere, for that would prevent any vapour 
from arising under 212^; but, as Mr. Dalton observe, is caused 
by the vii tn^rius of the particles of air, and is similar to that 
which a stream of water meets with in descending amongst 
pebbles. In ascertaining this poiift at ordinary atmospheric 
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temperatnreiy regard must be had to the force of vapour already 
existing in the air. For instance, if water of 59^ were the subject, 
the force of vapour of that temperature is ^ of the force at 212^, 
and one might expect ^ quantity of evaporation to be ^ also; 
but if it should happen, that an aqueous atmosphere to that 
amount does already exist, the evaporation, instead of being 
^ of that from boiling water, would be nothing at all. Ob the 
other hand, if the aqueous atmosphere were less than that, sup- 
pose half of it, then the effective evaporating force would be ^h 
of that from boiling water; in short, the evaporating force must 
be universally equal to that of the temperature of the water, 
diminished by that already existing in the atmosphere. 

But the air, by its mechanical action, has another influence 
upon the rate of evaporation. When calm and still, it merely 
obstructs the process ; but when in mouon, it mcrease$ its 
effk^ in direct proportion to its velocity, by removing the 
vapour as it forms. Mr. Dalton fixes the extremes that are 
likely to occur in ordinary circumstances at 120 and 189gr8. 
per minute, from a vessel of six inches diameter, at a tempe- 
rature of 212^ 

Upon these data, he has constructed the foUowmg Table:— 

Table II. — Shewing the Force of Vapour ^ and the fuU ewapo- 
rating Force of every Degree of Temperature, from 20° to 85®, 
expreseed in Orams of Water that would he raised per Minute 
from a Vessel of six Inches in Diameter , supposing there were 
no Vapour already in the Atmosphere. 



Tampt- 
rature. 


Force of 
Vapour. 


Evif orating Force in Grain*. 


2ia« 


30. 


120. 


154. 


189. 


20 
21 
S2 
23 
24 


0.129 
0.134 
0.139 
0.144 
0.150 


0.52 
6.54 
0.56 
0.58 
0.60 


0.67 
069 
0.71 
0.73 
0.77 


0.82 
0.85 
0.«8 
0.91 
0.94 



Digitized by LjOOQ IC 



312 



Daniell on a new Hygrometer. 



Table II. — continued. 



Tempe- 
ntnre. 


Force of ■, 
Vapour. 


1 ETaporating Force in Graini. 1 


212°. 


30. 


120. 


154. 


189 

• 


25 


0.156 


0.62 


0.79 


0.97 


26 


0.162 


0.65 


0.82 


1.02 


27 


0.168 


0.67 


0.86 


1.05 


28 


0.174 


0.70 


0.90 


I.IO 


29 


0.180 


0.72 


0.93 


1.13 


30 


0.186 


0.74 


0.95 


1.17 


31 


0.193 


0.77 


0.99 


1.21 


. 32 


0.200 


0.80 


1.03 


1.26 


33 


0.207 


0,83 


1.07 


1.30 


34 


0.214 


0.86 


1.11 


1.36 


35 


0.221 


0.90 


1.14 


1.39 


36 


0.229 


0.92 


1.18 


1.45 


37 


0.237 


0.95 


1.22 


1.49 


38 


0.246 


0.98 


1.26 


1.54 


39 


0.254 


1.02 


1.31 


1.60 


40 


0.263 


1.05 


1.35 


1.65 


41 


0.273 


1.09 


1.40 


1.71 


42 


0.283 


1.13 


1.45 


1.78 


43 


0.294 


1.18 


1.51 


1.85 


44 


0.305 


1.22 


1.57 


1.92 


45 


0.316 


1.26 


1.62 


1.99 


46 


0,327 


1.31 


1.68 


2.06 


47 


0.339 


1.36 


1.75 


2.13 


48 


0.351 


1.40 


1.80 


2.20 


49 


0.363 


1.45 


1.86 


2.28 
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Table II. — continued. 



Trmp«- 
rature. 


Force of 1 
Vapour. 


Evaporatios Force in 


OraiiM. 


212°. 


30. 


120. 


154. 


189. 


50 


0.375 


1.50 


1.92 


2.36 


51 


0.388 


1.55 


1.99 


2.44 


52 


0.401 


1.60 


2.06 


2,51 


53 


0.415 


1.66 


2.13 


2.61 


54 


0.429 


1.71 


■ 2.20 


2.69 


55 


0.443 


1.77 


2.28 


2.78 


56 


0.458 


1.83 


2.35 


2.88 


67 


0^74 


1.90 


2.43 


2.98 


68 


0.490 


1.96 


2.52 


3.08 


59 


0.507 


2.03 


2.61 


3.19 


60 


0.524 


2.10 


2.70 


3.30 


61 


0.542 


2.17 


2.79 


3.41 


62 


0.560 


2.24 


2.88 


3.52 


63 


0.578 


2.31 


2.98 


3.63 


64 


0.697 


2.39 


3.07 


3.76 


66 


0.616 


2.46 


3.16 


3.87 


66 


0.635 


2.64 


3.27 


3.99 


67 


0.656 


2.62 


3.37 


4.12 


68 


0.676 


2.70 


3.47 


4.24 


69 


0.698 


2.79 


3.59 


4.38 


70 


0.721 


2.88 


3.70 


4.53 


71 


0.745 


2.98 


3.83 


4.68 


72 


0.770 


3.08 


3.96 


4.84 


73 


0.796 


3.18 


4.09 


5.00 


74 


0.823 


3.29 


4.23 


5.17 
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Table II. — continued. 



Tempc* 
rmture. 


Force of 
Vapour. 


Evaporatine Force ir 


1 Grain*. 


212°. 


30. 


120. 


154. 


189. 


75 


0.851 


3.40 


4.37 


5.34 


76 


0.880 


3.52 


4.62 


5.53 


77 


0.910 


3.66 


4.68 


5.72 


78 


0.940 


3.76 


4.83 


5.91 


79 


0.971 


3.88 


4.99 


6.10 


80 


1.000 


4.00 


5.14 


6.29 


81 


1.04 


4.16 


5.35 


6.54 


82 


1.07 


4.28 


5.60 


6.73 


83 


,1.10 


4.40 


5.66 


6.91 


84 


1.14 


4.56 


5.86 


7.17 


85 


1.17 


4.68 


6.07 


7.46 



The first colttmn contains the degprees of temperature ; the 
second the corresponding force of vapour ; the third the amount 
of evaporation per minute, from a vessel of six inches diameter, 
in calm weather ; the fourth the aihount in a moderate breeze ; 
and the fifth in a high wind. 

The use of this table as applied to the hygnuneter is this : let 
it be required to know the force of evaporation at the existing 
state of the atmosphere. Find the pomt of condensation by the 
instrument as before directed. Subtritct the grains of^>osite 
that temperature, either in the third, fourth, or fifth columns, 
according to the state of the wind, from the grains opposite to 
the temperature of the air in the same column, and th# re^ 
mainder will be the quantity evaporated in a minute, from a 
vessel of six inches diamteer, under the given drcumftanosi. 
For example; — let the poiiA of condensation be 52^ the 
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perature of the air QS^y with a moderate breeze. The number 
opposite 52^ in the fourth column is 2.06, and that opposite 
65^ is 3.16; the diflPerence l.l grain, is the evaporation per 
minute. 

I shall now proceed to explain the annexed journal of my 
observations upon the weather, premising that the instruments 
which I employ are all placed in an eastern aspect, out of the 
direct rays of the sun, and as much as possible secured from the 
iniuence of surrounding objects. 

The first, second, and third columns contain the date and 
hour of the observation, and the moon's age. The fourth ex- 
hibits the pressure of the whole .atmosphere, as measured by 
the barometer ; and the fifth, the continuous rise and fall of that 
instrument The sixth column shows the pressure of the aque- 
ous atmosphere alone : by a comparison of this with the pre- 
ceding, it will be observed how little the latter has to do with 
the ooraparatively great variations of the compound atmosphere. 
If ai^ connexion can be traced at all, it is rather that the pres- 
sure of the vapour increases as the whole diminishes, and 
vice versd, than the contrary. 

The seventh column gives the temperature of the air, at the 
time of observation ; and the eighth, that of the vapour or the 
point of condensation. The nin& shews the difference betwe^i 
Ihe two. The probability of aqueous precipitations is in inverse 
proportion to these numbers ; and if it should be thought ne- 
cessary to speak of the indications of the hygrometer in degrees 
ofa scale, these are the numbers which will express those de- 
grees. The extent of the scale, as ftur as I have observed, is 

ao*. 

The tenth column exhibits the weight of acqueous vapour 
actually existbg in a cilbic foot of the atmosphere \ the eleventh, 
the maximum quantity of the saitie, which might exist if the 
temperature of the air were to fall to the temperature of the 
v9foar; and the twelfth, the maximum quantity which might 
exists if saturation were to take place at the temperature of 
the air. It will be observed that these three coincide, when pre- 
cipitation is aetuaily taking plaee. From their approximation 
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arises the probability of falling weather : and^ according as it 
happens, by the fisdl of the temperature of the air, or by the rise 
of the constituent temperature of the vapour, so is the probabi- 
lity of its less and greater quantity, its shorter or longer conti- 
nuance. The thirteenth and fourteenth columns contain the 
maxvmttm and mvnimwn of temperature in the course of die 
twenty-four hours, as marked by a register thermometer. The 
fifteentii column shews the lowest temperature of a thermometer 
laid upon the ground during the night, with its bulb covered 
witii dark wool. The late Dr. Wells, in his admirable Essay 
upon Dew, has shewn that the quantity of that nocturnal preci- 
pitation of moisture upon different bodies is ceteris paribut 
proportionate to the quantity of heat which they radiate to the 
sky. My object, in this division of my register, is to obtam the 
lowest temperature of a good radiator, and of one that approaches 
nearly to the nature of grass and other vegetables in that parti- 
cular; as the knowledge of this point, connected with that of the 
actual quantity of vapour in the air, may furnish data upon 
which to form an estimate of the actual amount of the aqueous 
deposition. As connected with this subject, I may here remark, 
that the average temperature of the morning vapour exceeds 
that of the night by about 1*, makmg a difference in quantity of 
about 0.138 grain in the cubic foot less in the night than in the 
morning. The sixteendi column registers the quantity of rain 
at different periods. 

The seventeenth contains an account of the variations of a 
De Luc*s hygrometer. Tliis I have extracted from the Lond(m 
Medical Repository, It is furnished by Messrs. Harris and 
Co., of Holbom ; and, on account of the vicinity of the places of 
observation, will very well answer my purpose. It is perhaps, 
upon the whote, the best instrument of the kind that was ever 
invented, and it will be seen how vague and indecisive its indi- 
cations are. 

The eighteenth column shews the force of evaporation in the 
number of grains which would rise in one minute from a vessel 
of six inches diameter. 
The direction of the wind is exhibited by the nineteenth 
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column, and its force very impeTfectly by the twentieth. Upon an 
average of experiments, I find that the winds from the NW. N. 
NE. and E., contain }| grain less of vapour in a cubic foot than 
those which blow from the SE., S., SW., and W. 

In the twenty^'first column I have endeavoured to deserve die 
prevailing modificaticms of clouds, in the nomenclatore of Mr. 
Howanl. Some idea of the height of the lowest beds of diese 
aqueous condensations may perhaps be formed from the indica- 
tions of the hygrometer. An elevation of about 530 feet causes 
a fall in the thermometer of 1° of Fahrenheit's scale ; therefore, 
knowing the point of condensation, and the temperature of the 
air, if we multiply the difference by 530, we shf^l obtain an ap- 
proximation to the height of the first clouds, which can form, by 
the ascent of the vapour. 

The twenty-second column closes the titble wHh some general 
observations. 

Plate 4, represents the comparative rise and hkV of the 
barometer and hygrometer, and of the temperature of the air 
and vapour, taken at morning imd evening, during tiie period 
of the journal. The two former are laid down upon the same 
scale, and the upper lines represent the real proportionate 
difference oi the simple and compound pressure. It mil b^ 
observed how mucK greater the variation of the vapour is for 
one degree at the higher pert of the tbermometric scale, than 
it is for one degree at the lower. The lower lines depict -the 
variations of temperature ; the continuous one, that of the at^ 
mosphere ; the dotted that of the point of condemation. In 
fine weather, it will be observed diat these two are widely sepa- 
rated^ while, during the time of aqueous precipitatiOD, they 
Coincide. The converging lines shew the direction of the wind. 

It has ever been a favourite apeculation with philosophers to 
trace, in the constitution of the atmosphere, the origin of some 
of the diseases which afiect the human race. The discovery of 
pneumatic chemistry, and the new means of questioning nature, 
which it put into their hands, seemed^ at first, to psomiise a solu*- 
tton of this interesting problem, and hopes were entertained that 
the cause of epidemic {ttd local cotoplaints might be found ixr 

Vol. VIIL Y 



Digitized by LjOOQ IC 



318 Daniell an a new Hifgrometer. 

the varying elements of the pompound air we breathe. The 
eudiometric processes which were immediatelv instituted and 
repeated in every part of the world, proved, however, the unvary- 
ing proportions of the permanent gases of which it is composed. 
May w^ not indulge an expectation, that an accurate method of 
estimating the varying quantity of aqueous vapour in the elastic 
medium which surrounds us, which is the only fluctuating ingre- 
dient of its composition, may lead to some useful bints upon 
this important subject ? Certain it is, that some mdications of 
this kind may be perceived, even by the healthy, and those who 
are not conversant with the progress of disease. There are days 
when even the most robust feel oppression and languor, which 
are commonly and justly attributed to the weather ; while, on 
others, they experience exhilaration of spirits, and an accession of 
muscular energy. Some such days I have endeavoured to mark 
in the journal of observations. 

The 3d of September was particularly oppressive, close, and 
relaxing. The temperature of the air was 68<^, and the hygrome- 
ter marked the point of condensation at BS^^ indicating upwards 
of 6i grains of vapour in the cubic foot Evaporation was next 
to nothing. Rain ensued, and the atmosphere was. relieved. 
On the 6th of September, the temperature of the air was within 
2o as high as on the 3d, but the point of condensation was 20^ 
below, and the quantity of vapour in the cubic foot was very 
little more than 3^ grs. The day was fresh and exhilarating. 
On the 7th, the quantity had again increased to nearly its 
former point, accompanied by the same effect upon the feelings. 
. On the 20th of November, there was very little more than 
two grains of vapour in a cubic foot of the air. The atmos- 
pheric temperature was 35°, but the cold was very cutting, and 
very much beyond what was indicated by the thermometer, on 
account of the great dryness which prevailed. The oppression 
of sultry days may be accounted for, from the obstruction of 
the insensible perspiration of the body, which is prevented 
from exhaling into the atmosphere, ^ready surcharged with 
moisture ; while unimpeded transpiration from the pores, when 
the air is more free from aqueous vapour, adds new energy to 
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uU the vital functions. In bodies debilitated by disease, indeed, 
the contrary effects may be produced. They may be unable 
from weakness, to support the drain of free exhalation, which 
is exhilarating to the healthy ; and hence, probably, arises the 
benefit of mild climates and warm sea breezes, in cases of con- 
sumption and diseases of the lungs. Obsenrations of the hy- 
grometer in places which have been found of service in those 
complaints, will, not improbably, throw some light upon their 
treatment ; and may, perhaps, teach us to construct an arti- 
ficial atmosphere of greater efiSicacy than any that has yet been 
recommended on occasions when the relief of local change may 
be impossible. Observations also in marshy and fenny situa- 
tions may not unreasonably be expected to explain the diseases 
prevalent in, such districts, and an extension of the use of the 
instrument to different countries, cannot fail to elucidate many, 
as. yet obscure, peculiarities of situation and climate. 

I shall now proceed to describe the manner of applying the 
hygrometer to artificial atmospheres, and to detail some expe- 
riments with it, detached from the preceding series. Plate 5. 
Fig. 2, represents a bell-glass, prepared for this purpose. A 
hole is drilled in its side, through which the tube, proceeding 
from the ball placed under it, containing the therfaiometer, is 
passed, and welded with the tube proceeding from the other 
ball on its exterior side, by means of a lamp ; the stem is 
then secured in the side of the glass by means of a cement, and 
the ether boiled, and the capillary opening secured as before di- 
rected. The exterior ball is then to be covered with muslin. 
In this way the evs4>oration from the latter produces a cor- 
responding degree of cold upon the ball under the bell-glass, 
and will measure the quantity of vapour included, by the pipe- 
cipitation which may readily be marked. The bell-glass may 
be secured by grinding, and other well knovm means, from any 
communication with the exterior air. 

The hygrometric properties of any substance may thus be 
easily measured, by placing it under the receiver, and marking 
the absorption of the vapour. 

Exp. 1. With the thermometer at 60°, I found the point of 

Y2 



Digitized by LjOOQ IC 



320 Daniell on a new Hygrometer. 

condensation at 50®- I tlien took a receiver, fitted with a hy- 
drometer, whose capacity was fi%-stx cubic inches, and ground 
to the plate of the air-pump. The condensation was prodoftd 
very visibly under the glass at the same temperature. Now, 
the quantity of vapour in a cid>ic foot e€ the air, under the 
above conditions, was only 4.116 grains; therefore, the quan- 
tity actually included in the receiver, could only be 0.133 
grains, whidi will serve to prove the extreme delicacy of the 
instrusient, as it distinctly indicated so small a quantity. The 
receiver was then sHd over a vessel containing water. In an 
hour and a half, the external temperature remaining the same, 
the precipitation took place at 57°. At the expiration of another 
hour and a half, the afiusion of the ether upon the exterior 
ball caused instantaneous condensation upon the interior, 
shewing that saturation at the existuig temperature had taken 
place. The bell-glass was now shd from the water without 
changing its contents, and pUced €ver a glass, containing a 
few drops of sulphuric acid. After remaining a quarter of an 
hour in this situation, a depression of temperature of 30° pro- 
duced no mist upon the instrument 

Exp, 2. The receiver was placed upon the plate of the air- 
pump, with some water under it The air was then exhausted 
tuB perfectly as possible. The barometer stood at 29.79, the 
thermometer at 62°, the gauge of the pomp at 29.20 ; to the 
latter should be added, the pressure of the ineladed vapour, at 
■62° — 0.560, which would make the gauge and the barometer 
correspond within 0.03. When ether was dropped upon the 
exterior ball, precipitation was instantaneous. Air was now 
admitted gradually till the gauge fell to 14. The point of con- 
densation was not altered, neither was it afi^ted by restoring 
the equilibrium completely. 

Exp, 3. Temperature 64°, point of oondensation 61°, The 
air in the receiver was rarefied till a copious doud was formed. 
The gauge then stood at 8.1, the point pf condensation had 
fallen to 54°. When the glass had risen to 60°, the air was 
suddenly restored, and a copious dew was formed upon it ; the 
exhaustion was next carried on till the dopd had totally disap- 
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peared, and the gauge stood at 24.2. No precipitation took 
place at a temperatnre of 34^ ; the air was gradually re-admitted, 
and the deposition took place with the hygrometer at 36^, and 
the gauge at 15°*. 

Exp. 4. The receiver was filled with oxjgt n, in contact with 
water, and afterwards with hydrogen ; but the point of con^ 
densation was the same as when filled with common air, under 
the same circumstances. This, and Experiment 2, fully coincide 
with Mr. Dalton's view of the theory of mixed elastic fluids, 
and prove, indeed, that the gases are as vacua with regard to 
vapour ; and that, where they happen to be mixed together, they 
exist as independent atmospheres. 

Eocp. 5. Having absorbed all the vapour contained in the 
receiver, by means of sulphuric acid, I placed it over some 
spirits of wine. After remaining some hours in this situation, a 
few drops of ether upon the external ball produced an instant 
condensation upon the internal one. The experiment was re- 
peated with ether in the place of the spirits of wine, with the 
same results. 

Exp. 6. The temperature of a room being 45^, I found the 
point of condenfiation in it to be 39°. A fire was lighted, the 
door and windows carefully shut, and no one allowed to enter. 
The thremometer rose to 55°, but the point of condensation re- 
mained the same. A party of eight persons afterwards occu- 
pied the room for several hours, and the fire was kept up. The 
temperature increased to 58°, and the point of condensation 
rose to 52°. 

Exp. 7. Being desirous of aBcertaining, as perfectly as cir- 
ctmstances would allow, the effect of height, as regarding the 
vapour in the atmosphere, I made a series of observations in 
the exterior iron gallery of St Paul's, in different states of the 
weather, of which the following are the results. They are ar- 
ranged for convenience in the tabular form. 

* In delicate exp eri me n ts of tUi kind, a li||[hted taper io a gIdM bmterm 
placed behind the balb of the instrumeitt, rendeni the deposition more 
ta%\\y visible, and ensures accturacy. 
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Table III. 



Bate. 


St. Paul's. 


OOWER^T. 


. 


Tempera- 
tore of 


1 


r empera- 
lureof 


1 




Air. 


Va- 
poor 


^ 


Air. 


pOM. 


§ 


/ 


Sep. 87 


62 


e6 


20 


*« 


60 


SO 


Very showery— night stonny. 


OcLl 

8 
9 


68 
OS 
60 


61 
69 
54 


7 
4 

6 


68 
64 
61 


63 
61 
67 


6 
8 
4 


I flerratton—night perfectly flue. 

f OTercast & cl<»e--8iDaIl lain m 

I the night. 

Ditto ditto. . 


12 


73 


61 


12 


70 


63 


7 


Fine, but misty— fog. 


IS 


65 


58 


7 


68 


69 


4 


f Heavy depoeiUon of fog-Hiight 
I fine. 


U 


58 


51 


4 








Immediately after a shower. 


15 


58 
59 


51 
44 


7 
15 


60 
66 


66 
45 


4 
9 


( Quarter of an hour after—diil] 
I and heary. 

Beautiful day— fc^^gy night 


IG 


61 


88 


IS 


61 


89 


12 


Doll day— night fine. 


25 


4S 


82 


11 


42 


85 


7 


Day fine— night foggy. 


26 


44 


SI 


m 


42 


85 


7 


Day fine— night fine. 


27 


4S 


40 


8 


48 


43 


— 


Small rain— night dull. 


28 


43 


37 


6 


4S 


41 


2 


Frost and Fog— night overcast. 


29 


41 


89 


2 


42 


42 


— 


Light rain and fog— night windy. 


SO 


43 


48 


— 


43 


43 


~ 


Rain all day and night. 


Nov.l 


64 


45 


1 


47 


46 


1 




2 


46 


42 


4 


43 


84 


9 


Fine. 


24) 
11a.m. 3 


8S 


27 


6 


27 


16 


2 


Hoarfrost. 


Sp.m. 


89 


84 


6 


SG 


S3 


8 


i ture. 




o 


o 


o 


o 


o o 




Mean 


».9 


4bA 


6.4 


50.7 


UU 4.4 
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From these it will be observed, that, at the period of the ob- 
servations, the temperature upon the top of St. PauFs, con- 
trary to the generally received opinion, was, upon the average, 
1^.2 higher than at the bottom. I no sooner perceived this, 
than I placed a register thermometer there, and compared it 
with one placed as nearly as possible under similar circum- 
stances below. The temperature of the first was often 6^ higher 
than that of the second, and the mean of all the observations 
was 2^.9 warmer. The mean point of condensation was 0^.9 
lower above than below, and the mean difference between the 
temperature of the air and that of the vapour 2°. greater. The 
peculiarities of the season when these experiments were tried, 
must be taken into the account. Fogs and hoar-frost were very 
prevalent The surface of the earth was cooled by nightly ra- ■ 
diation, which lowered the temperature of the contiguous air. 
This influence could extend but a small way, and ice of con- 
siderable thickness was often formed on the earth, while the 
thermometer never once reached the freezing point at the upper 
station. We herem have the history of a hoar-frost, and the 
reason of its short continuance. It is only when it has its 
origin in the upper regions that a frost can be of long continu- 
ance; but this is one of the points of theory that I have 
reserved for my next paper, and I shall therefore say no more 
upon it at present. The few experiments that I have had it in 
my power to make at the summit of St. Paul's, sufficiently 
prove, that a regular series of meteorological observations upon 
diat elevation, compared with one below, would be interesting 
and instructive. 

The last application of the Hygrometer, which I shall pomt 
out, is perhaps of superior importance to any of those which 
we have been considering. I mean the correction which it af- 
fords to barometrical measurements. The principle upon which 
the Barometer is at present applied to the determination of 
heights, is the gradation of the density of the atmosphere, con- 
sidered as a homogeneous fluid of uniform composition. The 
only correction at present applied is an allowance for the dis- 
turbing influence of heat by the expansion of the air, and con- 
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sequest augmentation of the elevation due to a given difier- 
ence of atmospheric pre98!uri^. But the atmosphere is not in 
fact of uniform composition ; the quantity of aqueous vapour, 
one of its component parts, varies abnost every hour of the 
day. It is sul^ect to sudden increase, and as sudden diminu- 
tion : and, in its ascent to higher regions, follows a very dif- 
ferent law from that of the permanent elastic fluids. The baro- 
meter measures the total pressure of the compound atmosphere, 
the hygrometer furnishes us with the means of estimating the 
insulated pressure of th^t portion pf it, which is fluctuating in 
quantity, and uncertain in composition ; by deducting the latter 
from the former, we bestow upon the problem the necessary 
condition of its assumed simplicity. In low latitudes this cor- 
rection is of most particular importance, as the pressure and 
quantity of the vapour is in some proportion to the heat For ex- 
ample, Capt. Webb, in his Memoir upon the Measurement of the 
HimUaya Mountains, (Journal of the Royal Ifistitutiony Vol. VI. 
p. 55,) informs us, that he computed the elevation of a number of 
stations upon that lofty range, from the observation of a column of 
mercury, compared with the mean height of the barometer at Cal- 
cutta in the same season. Now the thermometer, in the latitude of 
the latter place, generally ranges throughout the year between 75° 
and95^,andoftenrises to 100^, and sometimes to 110^. We shall, 
therefore, be probably under the mark in assuming the tempera- 
ture of Calcutta, during Captain Webb's observation, at 80^ The 
summits of the Him^aya mountains are above the limits of per- 
petual congelation ; therefore, we cannot be much in error in 
fixing the temperature of these higher stations at 32^ We will 
next suppose that the air at Calcutta was not saturated with 
moisture, but that the point of condensation was 10^ below the 
temperature of the air, while, on the mountain, it was at its 
highest limit. The column of mercury which the former would 
support would be 0.721 in., while that which would counterba- 
lance the latter, would only be 0.200 in., making a difference of 
0.521 in, to be deducted frcn^ the height of the barometer at the 
lower station, and amounting to an error of 468 feet in the 
estimated height of the upper. This, of course, as far as regards 
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the Him^aya measnrements, is a very rough calculation, and 
the amount of the ^rror is probably below the truth ; it will 
however sufficiently demonstrate the nature and importance of 
the correction. In higher latitudes, and in the winter season, 
the state of the vapour may more safely be disregarded, for its 
pressure increases much more rapidly in the higher part of the 
thermometric scale for every degree of temperature, than it 
does in the lower; its influence, however, under all circum- 
staneesy is sufficiently great to make it of consequence, when any 
thing like accuracy is required. 

I shall now conclude this paper. No one can be more aware 
than myself of the incomplete state in which I have presumed 
to bring forward these observations. More time, and better 
opportunities, were required to attain that accuracy which is so ' 
d^uable in experimental inquiries. London, moreover, is perhaps 
the worst place in the world for meteorological pursuits. Observa- 
tions upon clouds, dew, and winds are almost precluded, 
and any comparison of heights is very limited indeed. Know- 
ing, however, that the great value of the instrument which I have 
contrived, must be derived from the number, extent, and com- 
parison of the experiments to be performed with it, by diflferent 
observers, in different situations, I have thought it more for the 
advantage of science to bring it forward at once, trusting to the 
candour of the learned to allow of the validity of the excuse. In 
the meantime, I shall continue my observations, and reserve 
what further I have to say for a future paper in the Journal, when 
time shall have increased their number, and confirmed their 
conclusions. 



The instruments are accurately cons^ucted, and packed in a 
box for the pocket, by Mr. Newman, Lisle-Street. 



Digitized by 



Google 




Digitized by LjOOQ IC 




Ji 
e 

I 
I 



1 






' « I i 1 1 1 1 1 i 



I 



mm 



^1 



1 

i I 
HI 

it 




1^ 

=3 a 



miiii|iiiiHiii 



ili8i»8S 



???!??! t-gf?3f!ifnMf??f!f?ni 



2!?:*«:22-?!?:22 


: S 2 : • 2 


s • 


; «e • : « 2 : «» 


«» . . «^ 




::::::;::::;:: i :;;:::::::::: i : : 


fi:-^:::::5::ft: " ----- 
::«::«::R::S::| 


i : : R : : . 


: ft : 


: =^ : : :5ii : : a 






l3HIIIII!HHini!l?l!H!!!! 



2 S 

5 S 



SIHIH!!!lt!5n!!!n!!f HHf!! 



• g ,. 



• e no)2^«i«o>A 



S 8 



gjgast.t.^gjgg « « « * fi i^ :^. '^ a 



ft a 



Si & a ^ ffi ^ 



^gg^gg »;p;:g Rfigg fi^^'R3i.gj^jgag^^g r/ 



HH!l!!HfflH!n!f?!H 



§ « 



II 






? f S i ? 



u n 1 1 n 1 1 II I n I n 1 1 1 



ii 



it 



t 9 9 

ft Ii IJi 



S 2 



- Oi ^ e Ok V 



n«re o»we etne 



Digitized by LjOOQ IC 



1 

•I 

I 

o 



o 
o 

s 

o 



O 

O 



g 

5 



•Miaamp taf 9 •Mjni m not) 
*aoftu«d«AO JO 'mS ni kmoj 



1 1 

i! 

■ill 

So > 



i 
j 

« 
, e 

fr-2 



Hill 



11 



•3 



iJ s 

Isff 






80 > > Cm 



II 



in 
III 



i 

I 

il 



I 



.1 

lull 



1 1 f 1 1 i 1 1 1 1 1 ! II 1 1 



II 

e 
1 



If 



8 g 



-I 



IIIIHIIIIIIIIII 



s « il 



?fgi??f!?inggit??g 









o . t^ a . t^ g 



•■I« JO X«t9irea5 



; i! 



li 



•paaoiJ on 
> jo»«|yjpool»jo 



: : S? 
: 4 



'injfto^ 



^ : 



•nya^joumw 
-odom an «• VBVfnr 






3 3 



'imodo;^ oip JO Mni«4 
-odiM) 9^ !• aimaitv«|i|i 



!HH!II!!!!.!!I 



§ll!!l!H!ll!nilll 



•«a nqi A) 






slHIIHM,!!!Hfl 



fl 



8 » • • 



« r^ to «p 



•j»od«AMpiO 



&««ft«9t<$9^ft 



S» % ^ 9 % 9 



999J6/%%% SftC«8«G(9«%RS 



•a*od«A •ViO 



o OOP o4666oo6ti6oo66 



•«a|MMngjo 

|l«f p«« M)J MMmlDW J 



? f 
+ I 



5? ^ 

e e 

+ I 



n 



R S ^ 
1^ ^ * 



t^tllift^iisl 



% i 



•dV Moow 



(S 



Digitized by LjOOQ IC 




»J6«£S = !E t S s -la 'S ^ t M ^ I 'S £ -S 2 's s ^ -^ ^ -^ 



: ^ 



1 ? 1 1 1 § § ? ? 1 ! 3 i t f 1 in 1 i i 


i ? 1 ri m S 




1 : ! ! i i i ! M i ! 1 i.i ? i i ? : : 1 


; : : 2 : : : : : 


' ; — : — : — : — : — : — : — : — : — : '-^'-^-^ — — 


^::a::3,::%::^::^::5i::« 
5:5::5:?'3'::«::5::8::»: 


: 5- : : 18 : : a : 



IHIHH 



« g 



5 ^ 









f^^Slllfl 



HI!II!!I!!IIHI 



H 



! U § ! H H 



!I!H!! 



5 ?, 



4 I 

+ « 



II 



J> Ji Jt 4- >fi >it ti >i> A ^ 



% % 9 ^ % 



ti%\^%^S,%% 



S i 



6 3 ^ Si $ S 9 S<?£ 



%Siyi%^%%s sjftfi asjftRs iff «jpjfi5 5 ^ «ff « 



^95 



1 1 !.! ! ! H ! i f ! f ! lllflHf f HlffI I f 



1 i 
1 i 


i n 1 ?! f i 1 = M f 1 M 

•: + 1 i + 1 + ; 1 ; •: ; + 1 : ; 


ii; 


?IIIIIIIIIIIIIU 



ft ^ 



^ S^ 9 



III 



n e A '«r 



Digitized by CjOOQ IC 



o 

03 

o 



«*f1MM«A*J» 






•i*a 




illiil 



iiiiuifnN 



I'll 



11 

I? 

i s 



t" "S 



a 
I 

hill 



w 



li lliilUi MiM| 



1 1 nil I Hill II till ^' 



I 



z z 
z z 






H 






i I I i 11 I M f I ! 1 



: % 



S : 



•iw^*!!^ 



: S 









.8 2 






•ad«»i Mil i« ■••ifx«K 



H ! H ! ! H ! I II H 1 1 1 



■•n)«Md«»| Sa|l*f 



H i H ! ! 1 1 1 ! f ! H I U 



•Moda.v »^ JO 



•*!ViPiO 
•oo^aAMnjO 



im fm MH ••owin«o3 



' MJ H < i«t<v •l«^* •* JO 



••»Vt,aooN 



9lS5ft25*«i?^a3. ^Bft^a3^«i81i> 



g jp g « SK_«Jft *!j^%S?5aS,« C5 



! f ! ! ! ! H ! g 1 1 H I f f ! 



I 



i f 

: + 



I HI 



=^ ? i 5 I 
g- ^ ik ^ t 









II I 



e ^ c e; w o o> 



•n e et <» e 






2 
S 



Digitized by LjOOQ IC 






I 

t 

I 



rl 



-s I 



>.^ 



S 2 



en > i» > 



4; 
If s 

Hi -2 



^ § 



I! 



I 

.ill 



■5 J 



It5 



isJlMII 



1 



si 









sill tsi g i 



11 
1 1 



: 1 -i I s. 



i s. 



s c 



g -So • 
coo 



^. -s 



"5 5 5 

IJ^J 



1^ 

I I 

1 1 



ill i 

1 .: 



fc 2 s C 



! I I , .. . 

S £ S t: .-s .:i .»: a -.*: 



i 


I I I : s 

: i i a 

.5 § t 2 1 1 

a :5 £ 5 S X 


1 = 
1 =^ 

1 ^ 


J 1 


J 1 i 1 1 H 


i i 

jl 



•=J-=a2:2i!^^iS2S3j£22S^-S^B-S:2-^2-a22 



I 



« ^ 



d loaododoo^oo-'QOodd •do •ddedodee 



: » 



: St : : S : 



: : K 



: -a : : ;? : : ft : 









.• ^ (O 



S % 



■S<S^Sc?<3<5^ 



5 $ Ss 



s^ a :;■ ^ 



^ s s ^ 



& "$> '2 a -3 



<? a 



^ ^ % ^ :n r^ 



'5 ^ 



oddooddoddo*Idd d o o o &e o o 000 o co e> o o 






e A « o O) 



♦ O Oi '^ 



Digitized by LjOOQ IC 



1 



s 



I 

Hi 

Ml 

g Iz 



1 

I 



i -s 



1 I i i : I I i I 



i . ^ . 



i J 



1 I = .5 ^ 

2 5 £ « * 



1 1 

J =5 



i I 



< 

O 



o 

O 
o 

o 

w 

H 



^1 I jr n 11 



2 S 



i 



!r 



« ! 



i \ 



I i 



i £ 

llfi 






I J ^ I I -& I 



i » » 






^ i? 



^ A A 






■aittJjo AipaKn5 



S : 






£i 



^! 



Hi 



-J1V ^qi 40 axitiBj 
sdain t)qi ib niiiuiixiriv* 



M 1 ? I I 



unodi(,\ 91)1 JO amnivi 



g r i,-- ir ^ 2- -g S - •« 

^ n v> 9 ti n A ei «f^ 



!l 






"TTTmTTT 

«i ci cs 



«•[*»»« 



FT 

9 d 



-Sn ;iq> .<q pjipuKdvj ly 






^ « ^ 



^ a ** * i 



? * S. ^ 3, 



^^^%:;^!»:;^ 



8 3 



•inCK]iiA»ii1JO 



l|Bj pti* MtJ anonntiuo^ 



ajsijtfsotitiy 3|oqH »i|iJo 



*aSyii,ooo(^T 



d d 6 dededcdddeddeddo 









■4IIOH 



C0 



Digitized by LjOOQ IC 



ll 



I I 



I 









I 1' 

iliu 

I 3 



M 



3 



56 S_u. 



Mint 



li 

1 « 

2111 ti 

S I ^ I £ i 



s 
t 

t ■ I* 

s - •- 



illN- 

1 11 ii 


:i 


; ? 


- •»! ! 1 


• 1 


Till 


: a 


Mill! 


1 I 



} 1 1 1 1 1 1 1 1 1 1 

8 



1 II H I J I II II 1 1 1 II I II I II i I II I 




IS 



?S753^S2 iff^f 



iJ 6 o tf 



a ? S 
o 6 e 



: 9^ 

: 6 



i i i i i 



: 'ft 



: ^ 



: % 



: 'S : 



: fe : : & : : a 



S : : 3 









?^ « p> n ri 



<» >» iT! 






! H ! I H 



r, 4 

ci 4 



■« g -f 



^ s f :? ::* 

« p> rt rt (-> 



f ? 3 I I S i? 






? 5 g 



!•« •• CI r. « 



— <« •- 



a3>^aaqfeft^ a%^8»9'*^i5'^9*5;5:s«ii«s:; 



:; 3. '«; 5 



?i « s> Tt 



? ^ 8 « 9 I 8 ? i? ^ ^ 



eobododbd 



f ^ g> 3- ta » s ;: r* 

q d c d d d d d .si 



SJ « ^ K £» ^ r i2 



^ J5 









R S ^ ^ ^ 2 

8" ^ 9 ^ 9 S^ 



8> e 



o e» ^ e A 



Voj.. VIII. 



e 9: «r o A 



o <r e A 



* o « » - o. 



Digitized by LjOOQ IC 



O 

I 

O 






i 



II, 



! 
'1 



iilll 



IL! 



Ij H 



I 

I 

I 



Hi 



ll 






1 i 



II 
11 



ii 



a 

ii 



nMliiiiHMIi 



11 

1' 
II 



iiiiiiiiiniiuifii 



i 



*i 



ti it 






I f J ! i I ? ! f 1 ! I S ? f 3 ? f J 



: r J 



•^ 



•■fUJOi«(|OTl5 




: « 



!!IIHHfn!!!il 



H!l!l!l!lf!l!l? 






9%%i^99U%% 



% % %'^. 



4 4 4 4444444444444 



ntiuttumtn 



•al^MMN 



s s 



:^ ^ 






Digitized by VjOOQ iC 



jr 

M 



i 



111 



i ?i 

S 3 w 



IIiIPIjiH 






J 



1 



S i d ^ ^ ! g I I ? ^ ^ :j 
I 1 '2 =5 I 1 I -^ I i I .5 1 

j2olS>S>S(;ZooEo 



1 1 
11 






iHiii 

i -s I i 2 .! 

iiiini liiU 









: » 



: H 



§- i|g 



: g- : J » ft & ;^ ^ 



e d • 



dddddddd 



n *n * n ^ 



' ? 



: ?i 



: % 



: & 






li|?M51|Mll 



? 1 g 5 ^ I g 



«■» M «n M <*> 



«• d C" 



S%iMi|??lffl| 



rt eV <i y> g> 



ei rt « «« ei g« ei <H oi i^t gi 






ao A CI >« tA m 



5 "fi 53 i 



a * ?i s ^3 



^33 



3 3 5 5?*^ 






^ 1 ? ? ? ? ? 



e tf d P 



f s § I f f f ! I f f ! ! f ! f i f I f ! ! i 

e o o e o o o o o 



do© o o 



H * 



9 9 



S" SP ^ 



J 



fi 15 ft ^ !? 

ff g* g' 5^ g" 






■* 2 2 * 2 



^o»v-i'©cr>-^2'^'^2^ 



Z 2 



Digitized by LjOOQ IC 



V '- 



o 

i 

CO 

o 






r 

1 



! 



mil 






I! 
III 



>> a X 




I 



IK 



5 

s 

s 

o ■ 



1 i 



II i H j I i j I i i 1 1 i I i 



■MM4 



'i9 a;'aonuod«A»jo •MOj 



I II I J II H IH 1 1 III I 



^ ^ z 

Tt. -X. ^ 



: ^ 



: ^ 'g « : }p & • 5? = 

: S tf S 16 6 116 



■jata«ojSX|j 
M»l HI 



iMQ 



fill 



ii|u JO Xi{9a«a5 



1^ 



no Joi»}|ii poot «.io 



: % 



V : 



111 

-if" 
^1« 



■Jty oqijoMnimi 



= 1 !!!ni!!! ilH! If! ! 



'jno4«^ otll lo aiBiwi 
•odai«) »q) )« iui«is«K 



^! l!!!HI!!!!5!SnH 



•MMoMdiaoi tmit} 
-xa *q) jC^ p»pa«dka fy 






i. 



OMiaavKI 



*l - 



jmod«A»^JO 



•'IV-VJO 



s%;caftasrft99aR%n«$K8 



%f!,^$,9Z9%:%n 



% ^ fi 



.mod«Aa^JO 



FrrriTTTTTTTTTTTTT 

66666666ii 6 4 6 S * 6 d d 



'»»%»mos9q JO 
Itig fom 9t\i •H«nu{)tio;> 



I 



•*M9mdmmtf a\m\m »qi jo 



iniiiiiiiililiiil 






o <r e a 



Digitized by LjOOQ IC 



337 



Art. XV. Proceedings of' tJie R(>yal Socielt/* 

The sittings of the Royal Society were resumed on Thursday, 
Noyember 4th, at which meeting the Croonian Lecture, by Sir 
Everard Home, was read. It consisted of a further investiga- 
tion into the component parts of the blood. 

Thursday^ November II th and \Sth. — The Bakerian Lecture 
was read, ** On the Composition and Analysis of the inflamma- 
ble gaseous Compounds, resulting from the destructive Dis- 
tillation of Coal and Oil, with some Remarks on their relative 
heating and illuminating Powers. By^ W. T. Brande, Esq., 
Sec. R.S." In this Lecture, Mr. Brande details a series of 
analytical and synthetical experiments on the gases men- 
tioned in the title, which lead him to infer that there exists no 
other definite compound of carbon and hydrogen than olefiant 
gaSy and that what has usually been termed light hydro- 
carbonate, is merely a mixture of olefiant and hydrogen gases ; 
consequently, affording varying results when submitted to ana- 
lysis. Mr. Brande refers the sulphureous odour which is 
frequently perceived during the combustion of coal gas, in 
which no sulphuretted hydrogen can be detected, to the pre- 
sence of sulphuret of carbon. This lecture also contains a de- 
tailed mquiry into the relative heating and illuminating powers 
of olefiant gas, and of the gases afforded by the destructive 
distillation of coal and oil, and concludes with some compara* 
dve researches on the properties of solar and terrestrial radiant 
matter. 

Thursday, November 25tk, A paper was communicated by 
Dr. Young, entitled, " On the Elasticity of the Lungs," by 
James Carson, M.D. 

Tuesday, November 30th, This being St. Andrew's day, the 
Society met according to annual custom, for the election of 
officers, which the Scrutators, having examined the list^, de- 
clared as follows : — 
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P&X8IDINT.— The Right Hon. Sir Joseph Banks, Bart, G.C.B. 

T&XASURXR.— Daries Gilbert, Esq., tt^P. 

Seceetaeixs.— William Thomas Brande, Esq. 
Taylor Combe, Esq. 

Council. 

Right Hon. Sir Joseph Banks, Bart, O.CJB., PresidenL 

William Blake, Esq. 

William Thomas Brande, Esq., Secretary. 

Earl Brownlow. 

Samuel Goodenough, Lord Bishop of Carlisle* 

Earl of Charleville. 

Taylor Combe, Esq., Secretary, 

Alexander Crichton, M.D. 

Davies Gilbert, Esq., Treasurer, 

Major-General Sir J. W. Gordon, K.C.B. 

Sir B. Hobhouse, Bart 

Sir Everard Home, Bart. 

Captain Henry Kater. 

Daniel Moore, Esq. 

Right Hon. Sir John Nicholl. 

John Pond, Esq. 

Rev. Thomas Rackett 

Sir J. Staunton, Bart. 

Right Hon. Charles Yorke. 

William Hyde Wollaston, M.D. 

Thomas Young, M.D., Secretary for foreign Correspondence. 

Thursday, December 9th. At this meeting, a paper was 
communicated, " On the Polarisation of Light," by J. F. W. 
Herschell, Esq., F.R.S., the reading of which was continued on 
Thursday the 16th, and terminated on Thursday the 23d instant* 
I'he Society then adjourned for the Christmas vacation. 



Digitized by LjOOQ IC 



239 



AkT. XVI. Proceedings of the Horticultural Society. 

Ik a fonn^ Number, we promiaed to notice regularly the pro- 
ceedings of thb interesting and highly useful society, which, 
through the energy of its management, and the fascinating 
nature of the objects to which its attention is directed, has, in 
a few years, attained a consequence and stability that may rank 
it with the first societies in the kingdom. 

We now proceed to fulfil that promise, and shall commence 
with the fifteenth anniversary of the society, held on the 1st 
of May, 1819. On this occasion it was removed from the 
apartments of the Linnean Society in Gerrard-Street, where 
its meetbgs had been hitherto held, to a very commodious 
house and ^aeious meeting^room of its own in Regent-Street 
The business of the anniversary is principally the election of 
oflfieers, and the members of the council for die ensuing year. 
On this occasion all the officers were re-elected ; and no o&er 
change was made in the council than that which the lawa of 
the society eqoin, namely, the removal of three in rotation. 

After the proceedings had closed, near a hundr^ men^)er8 
dined together at Almack's Rooms, in King-Street, St. James's^ 
When the doth was removed, a Report on the state of the 
society was read, by which it £4)peared that the total number of 
the soaety on that day was 601, of which 220 had been elected 
in the preceding year. It also iqppeared that the society had pre- 
sented twenty silver medals within the year to different persons 
for their skiH in various branches of Horticulture. 

Ai the meeting of the 18th of May, a paper by Mr. William 
Masters, jun., was read, on the ^ious species of the Genus 
Phlox, in which,, after distinguishing the different species and 
varieties, Mr. Masters gives practical directions for th^r culti- 
vation. 

A piqper descriptive of an improved frame for forcing vines 
was read, communicated by Sir Robert Vaughan, bart ; toge- 
ther with a model of the frame. The difference of this frame 
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from those generally constructed, is in its having a double 
groove for the sash to slide in.. Wlien the forciag of vines is 
over, the sash is withdrawn from the upper groove, and inserted 
in the under one, by which means the vine is put out of doors, 
and the forcing of other matters in tlie frame goes on. 

Amongst a brilliant shew of flowers and firuits were fine 
specimens of grapes, sent from the garden of Benjamin Ben- 
yon, esq., M. P., of Haughton Hall, near Shiffnal. A 
branch of the Loquas, in fruit, was sent by Earl Powis, from his 
garden at Powis Castle, Montgomeryshire. 

At the first meeting in June several interesting, peepers were 
read, particularly one on the steam-pits, erected by Ck>unt Zubow 
at St Petersburg, by Dr. Fisher, inspector of the botanic garden 
at C^orinki, near Moscow, a foreign member of this society. 
These pits are for the general purposes of forcing, but more 
particularly for pines ; they are filled with earth- instead of 
tan, and are heated by passing a perforation steam-^pipe through 
a reservoir of water, occupying the whole spaee beneath the pit, 
and the water being heated by this means, communicates its 
heat to the earth above, through, perforated planks, and raises 
it to a high temperature; and it retains its heat so well that 
the fire may be discontinued for some days without injury to the 
plants. 

A communication from Dr. Hill was read on the use of 
oxygen gas in the growth oi' plants. Dr. Hill has proved by 
fiequent experiments, that water impregnated with oxygen- gas 
applied to the roots of plants in a feeble state of growth will 
rapidly efiect a change, and produce luxuriant vegetation. 

An official letter was read from Dr. Wallick, superintendent 
of ihc botanic garden at Calcutta, and a foreign corresponding 
member of the society, addressed to C. Lushington, esq., secre- 
tary of government at Calcutta^ and communicated to the 
society by order of the directors ; stating, thatJie had,, in con- 
sequence of the instructions of the court of directors, taken such 
s>teps to coHect plants and seeds in the interior of India for 
the Horticultural Society, as led him to hope for the most 
beneficial results. The letter was acccmpanied by a list of a 
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great number of varieties of seeds, which were received at 
the same time with it, as were also two boxes of plants. 

A great variety df early fruits were exhibited, as were also 
some fine golden^pippin^ ke^t from last season. 

June 16th. The most interesting of the papers read this day 
wea one on the country where the apricot-tree grows wild, 
translated from the French of M. L. Regnier, by Richard An- 
thony Salisbury, esq., F.R.S., &c. In this paper M. Regnier 
controverts the received • opinion that the apricot is a native 
of Armenia ; and conceives, from the nature of the tree, from 
the observations of some ancient writers, and from his own 
inquiries while in Egypt, that it is found in a wild state only in 
the fertile spots in Africa. 

A profusion of choice flowers, and of strawberries, cherries, 
and other ^its were exhibited. 

At the first meeting in July, a communication was read on all 
the varieties of the Spring radish, founded on observations made 
at the garden of the society where all the varieties had been 
cultivated. 

A communication from Mr. William Masters, jun., of Can- 
terbury, was read, pointing out a method of obtaining bulbs of 
U&e Iris Xiphioides from seed, little inferior in size and vigour 
to those imported firom Holland. Mr. Masters also obtained 
as many varieties hi colour as arfse from Dutch roots. 

A very brilliant assemblage of flowers and fruits was exhi- 
bited, and particularly specimens of fourteen varieties of grapes, 
aH of great beauty and excellence, grown in the vinery of George 
Caswall, esq., at Sacomb Park, Hertfordshire. 

July 20th., The President sent specimens of a new cherry 
of great excellence raised by himself, the produce of a tree only 
three years M. Numerous varieties of the fruits in season 
were tasted, particularly a lemon queen pine, sent by the 
Right Hon. Sir Joseph Banks, bart., whi^h was much com- 
mended. 

August 3d. The silver medal of this society was presented 
to George Caswall, esq., for the splendid exhibition of grapes 
made by him on die 6th of July. 
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Directions by the Presideat, for a more sttceeisfiil method of 
culdvating the Guernsey Lily was read. 

A proof of the efficacy of traiif|daiitiiig oiiioBS was diewn by 
Mr. David Anderson, gardener to the Viscount Montagney at 
Ditton Park. The onions were sown in September 1818 ; some 
were transi^anted the first week in the succeeding March, and 
others suffered to remain in the seed-bed. The two sorts wese 
shewn, and the transplanted bulbs more than tripled in size voA 
weight those which were suifiered to remain. ' 

Mr. Richard Williams of Tumham Green, also exhibited three 
onions sown in October, and transplanted in the spring, whidi 
together weighed three pounds four ounces. 

A very fine pine, called the Welbeck Seedling, weat by the 
Right Honourable Sir Joseph Banks, Bart, was tasted, and 
greatly admired. 

The Blood Red Pine, a very handsome variety, grown by Mr. 
John Wilmot of Isleworlii, was tasted, as were numerous speci- 
mens of almost every fruit in season. 

August I7th. An account was read of the Fig-tree, pkated 
in 1648, and which is now growing in the garden of Christ 
Church College, Oxford, by Mr. William Baxter, curator of the 
botanic garden at Oxford, and a correspojding member of the 
Society. 

A description wiu also read of two very extraordmary trained 
mulberry-trees, now growing in the gardens of lliomas William 
Coke, Esq., M. P., at Holkham Hall, Norfoft. 

A very great profusion of fine fruits was tasted; amonget 
them were specimens of the figs from the Pooodi fig-tree at Ox* 
ford, and from Cardinal Pole's fig-tree, growing in the garden at 
Lambeth Palace. 

September 7th. An account of a new strawberry, raised by 
the President, was read. This variety is described as bemg a 
great acquisition, from its large si<e and beauty, and from its ex* 
quisite high flavour. 

An account was also read of a successful method of raising 
lavge onions, by planting small bulbs eady in the year, by Mr. 
John West, gardener to the Marquis of Northampton. 
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Six onionsy grown ia tho garden of Roger Wilbraham, Bsq., 
were exhibited, to shew the advantage of transplanting; tfaiy 
weighed togeth^, eight pounds four onnces ; were remarkably 
flat in thdr form, firm, mild in flaTonr, in every respect equal to 
the imported Portugal onions. 

Three onions were also exhibited by Mr. Samuel Rontaul, gar- 
dener to the Earl of Liverpool, at Walmer. They were grown 
from English seed, and cultivated on the Portuguese plan, wUch 
has been described in the Society's Transactions* The three 
weighed five pounds, the largest one pound nine ounces. 

An extraordinary display was made at this meeting d" all the 
varieties of peaches, plums, and i^^ples in season, sent from va- 
rious part^ of the kingdom. 

September 21st The silver medal of the Society was pre- 
sented to Mr. David Anderson, gardener to the Viscount Mon- 
tague, at Ditton Park, for his skill in general cultivation, as 
proved by the various exhibitioi^s of fruit and vegetables which 
he had made at different meetings of the Society. 

Specimens of many varieties of Flefuish pear^ and apples were 
shewn, received from M. Sto&b of Mechlin, a corresponding 
member of the Society. The display of peaches, grapes, and 
other fine fruits, was even superior to the preceding meetings 
Several rare exotics, in flower, were exhibited* 

October 5th« The silver medal of the Socie^, was presented 
to Mn George White^ gardeper to Benjamin Bei^qn, Esq., M. P«( 
to Mr. Samuel Rontaul, g^dener to the Earl of Liverpool ; and 
to Mr. Isaac Oldaker, gardener to the Right Honourable Sir Jo- 
seph Banks, Bart, for their skill in various departments of hordf 
culture. . . 

A very large collection of pears and apples, was announced as 
having been received from Dr. Van Mons, professor of botany at 
Louvain, and a foreign member of the Society, many of which 
were new in this country, and highly deserving cultivation. A 
large collection of pears, received from the garden of the Luxem^ 
burg, was announced; it contained all the best varieties of French 
pears, and proved highly useful in correcting many of the mis" 
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nomert which hare prerailed In this country. An infinite Yariety 
of firults were exhibited, sent from various parts of the country. 

October 19th. Numerous specimens of pears and apples, 
many of them of great excellence, were exhibited. The effects 
of ringing the branches of apple-trees, in enlarging the fruit, was 
exemplified in six varieties, sent by Thomas Hunt, Esq., of 
Stratford on Avon, F. H. S. 

November 2d. Several fine collections of apples, pears, and 
other autumn fruits were exhibited, particularly a very numerous 
collection from Messrs. Shertzer and Son of Haarlem. 

November 16th. A communication from John Livingston, 
Esq., of Macao, in China, a corresponding member of the Society, 
was read, on the difficulties which have existed in the transporta- 
tion of plants from China to England, and sug^stions for the 
removal of them. Amongst numerous specimens of pears, apples, 
&c., a very remarkable apple was shewn, grown near Lewes, 
in Sussex. It weighed 23 ounces and three quarters, and mea- 
sured 17 inches in circumference. 

December 7tb. Silver medals were presented to Mr. Robert 
Hedley, gardener to Thomas Meynell, Esq. at Yarm, near Stock- 
ton-on-Tees, and to Mr. Thomas Tanner, late gardener to Lord 
IJenry Fitzgerald, for their skill in horticulture. A paper by the 
President was read on the effects of very high temperature, on 
some species of plants. Several varieties of seedling grapes 
ware exhibited, raised by John Braddick, Esq. of Thames Dit- 
ton. Many of them were considered very fine. 

The increase in the numbers of die Society is most remarkable, 
no less thm 230 fellows having be^i elected since May, exdu 
sive of several foreign members, and corresponding members. 



Digitized by LjOOQ IC 



345 



Art. XVII. Miscellaneous Intelligence. 

I. Mechanical Science. 

§ 1. Astronomy, Agriculture, the Arts, Sfc, 

1. Prize Question for 1820. — ^The Royal Academy of Sciences 
of Naples proposes the following subject to be rewarded with a 
prize, in the year 1820. 

The description of an instrument is required, 1. which shall 
unite in itself the properties of the largest and most perfect 
meridian circles and meridian telescopes that have yet been made; 
2. the verification of which shall not depend on any spirit 
level; 3. whiqh can traverse and turn with facility, so as to 
allow of observation in two .contrary positions ; 4. and which 
can be made by any good workman possessed of the means 
offered by the actual state of the arts. 

The memoir, to be accompanied by designs of the instrument, 
may be written either in Latin or Italian. 

The prize to be awarded for the successful execution of the 
above conditions, will be a gold medal of the value of six 
hundred ducats. The memoirs, without the name of the au- 
thor, but distinguished by a motto, are to be sent before the 
termination of February, 1820, to II Cav Teodoro Monticelli, 
Secretary to the Royal Academy, and enclosed to the Secretary 
of State for external Affairs. The prize will be awarded on 
June 30, 1820, and the Memoirs not approved of returned, on 
demand, to the authors. 

2. Rate of Increase in the Vegetation of Wheat. — ^The following 
experiment was made in Sussex. In October, 1818, twelve 
grains of wheat were planted at six inches* distance from each 
other. They all vegetated, but one third was afterwards de- 
stroyed by the worms. The remaining crop having flourished, 
was reaped in the beginning of August, the eight grains pro- 
ducing 213 fine ears, or nearly 27 ears, of 39 grains each, 
from each seed sown. The crop being threshed and cleaned 
amounted to 12i ounces of com. From this result, expanded 
by calculation over an acre of ground, are drawn arguments for 
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the more accurate culture of grain tkan it generally adopted in 
this country. 

3. New Stop^Cockfor Pneumatic Apparaiu$,'^hi consequence 
of the frequent imperfection of the common stop-cock for the 
retention of condensed atmosphere, Sig. Criyelli, Professor of 
Natural Philosophy at Milan, has inrented another, which i^ 
supposed to be free from the objections that may be made to the 
first The annexed diagram will explain its construction. 




• • • 



Z3 ^» 



It consists of a box a, and plug b, both of the usual form ; 
also a conical valve c, and a spring tube d. The aperture 
in the end of the stop-cock, from e to / is conical, and care- 
fully ground. The other part inwards is cylindrical ; the valve 
is a metal rod extending from c to g, and made conical in the 
part corresponding to the aperture just now described, so as to 
fit it with great accuracy. This valve is retained in its place 
in a shut position by a small spiral spring in the tube d, which 
tube screws on to the worm e. The side of the box correspond- 
ing to the other aperture h, has no appendage, but is finished 
by having a groove cut in its inside, nearly half way round i, 
and level with the valve and the aperture. The plug of the cock 
is not bored, but has a groove cut in it, k, deepest in the middle 
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of its len^y and passing off gradually into the general surface 
of the plug, 80 as to form a kind of inclined plane on it This 
groove extends half way round, and is so arranged that 
when the plug is put into its place, it shall receive the end 
of the valve c, the length of the valve, and the depth of the 
groove being such that the former may perfectly enter into and 
close the conical aperture e, when its extremity c is in the 
middle of the groove. Now, it is evident, that whilst the cock 
remains in this state, it is shut against the>passage of any gas 
through it) not only by the conical vahre, but also by the dis- 
union of the two grooves ; when, however, the plug is turned, 
the plane, which the groove in it forms, presses on the end of the 
valve, and opens it either more or less, according as it is more 
or less turned round, and, at the same time, the end of the plug 
groove passing over the end of that in the box, opens a channel, 
by which the gas passes off, which has already made its 
way by the valve. The emission of the gas may, in this way, 
be regulated with great nicety, and its retention, if 'required, 
secured in a very perfect manner. The plug is retained in its 
place by the screw ^ or, as in the usual manner ; and, it is 
evident, that the end e of the stop-cock is that which is to be 
inserted into the vessel intended to contain the gas. Sig. 
Crivelli has particularly applied these stop-cocks to the con- 
densed air blow-pipe. — Oiomale di Fiskcu T. 2., p. 92. 

4. Substitute far a Copying Machine. — ^Write with common 
writmg ink, in which lump sugar has been dissolved, in the 
proportion of four scruples or a drachm and a half of sugar to 
sm ounce of ink. 

Moisten copying paper, (a paper which is sold at the sta- 
tioners at Is. lOd. a quire for the Copying Machines,) by 
passing a wet soft brush over it ; then press it gently between 
soft cap paper, so as to smoothen it and absorb the superabun- 
dant moisture. 

Put the paper so moistened upon the writing, and both be- 
tween cap or other smooth soft paper, placing the whole on the 
carpet or hearth-rug, one end of which is to be folded over it. 
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By standing and treading upon this, an impression will be taken 
equal, if not superior, to what would have been taken by a 
Copying Machine. 
, Leicester, J. L. G. 

6. Dry-Rot preven$ed. — ^The following method of preventing 
dry-rot is recommended. This destructive visitant in dwelling- 
houses generally grows and originates in the cellar. If per- 
sons tohite-washiMg cellars will mix as much copperas with the 
wash as will give it axlear yellow hue, and repeat this every 
year, they may prevent the dry-rot, or stop its progress, if it 
has already appeared. 

6. Andcnt Seeds, — In the highest point of a field on the farm 
of Craignarthro*, a mile south from Forfar, in Scotland, there 
was a druid's place of worship, consisting of a circle of large 
stones, with one, the largest, in the middle. The field was 
fallowed last year, and this temple trenched, from which a very 
great quantity of stones were turned up. Nothing particular, 
however, appeared, except a few bones that went to dust. 
The field, this year, was sown with barley, and this trenched 
part with the rest ; now, so far as this space extended, there 
are considerable quantities of oats of various kinds, sprung up 
among the barley, the seeds of which, must have remained 
there more than 1,000 years. Without the trenched ground, 
there is not a head of oats to be seen. Orders have been 
given to preserve these oat-plants.— iVeu; Monthly Magazine. 

7. Smut in Wheat prevented, — ^The following process is re- 
commended in the BibUoth^que Physico-CEconomique, as the 
only one which experience has proved effectual against the 
smut in wheat. To destroy the germ of the blight in 4i bushels, 
or 256 pounds of corn, about six or seven gallons of water 
must be used, according as the grain is more or less dry, and 
from 35 to 48 ounces avoirdupois of quick-lime, in proportion 
as it is more or less caustic, and according to the extent of 
the blight. Slack the lime in a portion of the water heated, 
and then add the rest The heat of tlie whole quantity of 
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the water skiould be just bearable by tbb hancl. It is then io be 
poured upon the corn, placed in a tub, sturing it continually, 
ftt first with a stick, and then with a shovel. The fluid should, 
ftt first, coyer ^e wheat three or four fingers* breadth, but it 
will sooo be absorbed l^ the grain. It should remain in this 
state tweoty^onr hours, being turned over five or six times in 
the intervaL Whatever fluid will drain off is then to be sepa- 
rated, and the seed, after standbg a few hours, so that it may 
run freely out of the hand, may be sown. If not to be used 
immediately^ it should be put in a heap, and moved once or 
twic^ a day till dry. 

This grain germinates sooner than unlimed grain. It germi* 
nates with more certainty, and insects will not attack it 

11. Natvrai, History. 

^1. MiNEaALOGY, Geology, jc 

I. MiMeralogkal Notices, &c. 

Mn. Editoe,— Sir, 

Daring my late tour into Derbyshire, I was pleased at 
meeting with compact fluor, which has not before been no- 
ticed, to my knowledge, in that county ; it occure sometimes 
covered with beautiful cubic crystals of opalescent yellow fhior. 
Another variety has freqhendy been called kevel. 

Im a level driving from Castle ton- town, in a west direction^ 
to the Odin mine, and, in the stratum called shale, several 
small calcareous veins were cut ; from oat of thefn some fine 
crystallitatioos were obtained of the primitive rhomb, and from 
another, rushed a current of air of small magnitude, which 
. inflamed when a lighted candle was applied to it. In one in* 
stance it burnt all night, but it was exhausted in a few days. 
Some years ago, perhaps thirty, I have heard of the miners 
selliug sp cimens of green selenite; they occurred in the Odia 
mine : latterly, some very fine phosphates of irofi hfi^ye beei| 
met with in that neighbourhood : it is doubtful if what w^re 
called greqn selenite were not phosphates of iron. la the shal^ 
this substance i» common, appearing as a blue powder, but it if 
Vol. VIII. 2 A 
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rarely crystallized^ and, io appearance, rery different from 
any that has hitherto occurred. 

As the choak-damp is not common in Derbyshire, I was 
equally astonished and alarmed at being informed, that 
a young man, in going down a well, not four yards 
deep, nor narrow at the top, to see if any water was in 
it, had scarcely descended below the surface, before he fell 
from the ladder. A more elderly person immediately went 
down to give assistance, and shared the same fate. This un- 
happy accident happened in September, at Matlock Bank, in 
the shale or schistus stratum. 

In the first limestone, a new substance has latterly been dis- 
covered, that has much the appearance of hyalite, it occurred 
in an opening in the magnesian limestone ; and, latterly, some 
varieties of crystallized calamine new in Derbysliiie, have been 
discovered near Matlock. The mine which produced the carbo- 
muriate of lead so much desired, is not again likely to be 
worked. In making the road to Derby, a quantity of calc 
tufia was cut through which, from its situation, must have 
been deposited by the springs above, as it is situated fifty 
feet above the level of the river, a great deal of thb tuffa has 
been taken away to make grottoes, for which it was admirably 
adi^ted. 

The mine at Castleton, which produces the beautiful fiuor 
appears nearly exhausted, as, by going deeper, it becomes so 
inferior as not to be worth working. 

Some very large vases and pedestals have lately been made of 
the black marble at Ashford, belonging to the Duke of Devon- 
shire, which are placed in the grand room at Chatsworth, and 

have a fine effect. _ . , *^ 

I am, Sfc.'y I. Mawes. 

2. BaracicAcid. — ^M. Lucas, in a letter to M. An^go, describes 
the occurrence of boracic acid in the crater of Vulcano. 
It is found on the surface, at the parts most heated, 
and where vapours are continually rising, it occurs in a 
very white light state, though sometimes soiled, and some- 
times mixed with sulphur. The crusts are generally about 
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ihree quarters of an inch in thickness, and sometimes above 
a foot in extent. It occurs in scales, and sometimes fibrous. 
Their nature was ascertained by D. Gioacchino Arrosto of Mes- 
sina. 

3. Magnetic Iron Ore. — ^The following fact respecting the mag- 
netic iron ore of Succusunny, belonging to Governor Dicker- 
son, of New Jersey, is stated by Colonel Gibbs, in SiUiman^s 
Journal. 

" The proprietor, a gentleman of distinguished science, in- 
formed me of a singular circumstance attending it, which was 
too important to be left unnoticed. The mine is wrought to the 
depth of one hundred feet ; direction of the bed, north-east and 
south-west; inclination nearly perpendicular; the ore in the 
upper part of the bed is magnetic, and has polarity : but that 
raised from the bottom has no magnetism at first, but acquires 
it after it has been some time exposed to the influence of the 
atmosphere." 

4. Analysis of the WaveUite. — ^Accordmg to M. Berzclius' late 
experiments, wavellite contains : — 

Alumine 35.35 

Phosphoric acid , . .^ ♦. 33.4 

Fluoric acid 2.06 

Lime • .•....•••.. 5 

Oxides of iron and manganese .... 1.25 
Water 26.8 

99.36 

5. FoitU Animal Remdim, — Some labourers in the depart- 
ment of Lot have lately penetrated into the caverns formerly 
dug by the English in the vicinity of Breuge. In the lowest 
part were certain crevices, which when laid open, discovered 
a depository of bones, some of horses, others of the rhinoceros, 
of the same species of which fossil fragments have been fomid 
in Siberia, Germany, and England; and a third kind belonging 
to a species of stagt now a non-descript, with horns not much 
unlike those of a young rein-deer. These relics have been col« 

2 A 2 



Digitized by LjOOQ IC 



352 Misfiellaiieovs Intelligence, 

lected, and presented to the Academy of Sciences, by M. Cu« 
net, and are now in the King's Cabinet. 

6. Lignite. — M. Becquerel has examined and published an 
account of a stratum of fossil-wood, occurring at Auteuil, in 
the neighbourhood of Paris, which seems of great extent 
It contains interspersed here and there succinite, and crystals, 
supposed to be of mellite ; but the exact nature of which has 
not been ascertained. 

" This stratum of lignite contains trees still entire in thei? 
forms, some of considerable length, and varying in diameter 
from six to eighteen inches. The space between them is filled 
with a black sulphureous and bituminous clay. They are pene- 
trated by pyrites, which are sometimes so abundant as entirely 
to replace the ligneous part, and which decompose with great 
rapidity on exposure to the air. Sulphur is found there in a 
pulverulent form, and there are also saline efilorescences. 
Succinite occurs in rounded pieces from the size of a millet- 
seed to that of a hen*s egg. It is yellow and transparent, but 
the workmen sometimes find it whitish, yellow, and translucid. 
That which I collected at the place from amongst the lignite 
was perfectly transparent There is found also in this stratum, 
a crystalline substance, of which the existence will be interest- 
ing to mineralogists and geologists, for, if not mellite, it is a 
new substance. It is found in small honey-yellow csystals 
transparent, and adhering either to the surface of the lignite, 
or occurring in its interstices. These crystals, though very 
small, are very perfect and regular ; they occur generally on 
die portions containing least pyrites. They are found some- 
times in the same piece with the succinite. They are of various 
forms; the most common are the octoedron, which appears to 
me regular, the acute octoedron, and the transposed octoedion, 
A tam which has not yet been observed in the mellite. This 
circumstance, afad that of the form which appears to me a re- 
gular octoedron, induce me to suppose, th^t it ought not to be 
confounded widi the mellite. It may be named provisionally 
trfhcryptitt*, expressive of its \mng hidden in fossil wood." 
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** Immediately beneath the lignite, a bank six feet in thickness 
occurs, of the nature of chalk ; and in which the works have 
ceased. In some places, ad at the vineyards of Auteuil, the 
chalk occurs immediately after the clay.*' 

Th& lignite is peculiarly situated ; all the trunks are in the 
same direction, nearly perpendicular to the banks of the Seine» 
and inclined to the horizon. This circumstance suggested the 
idea that traces of it might be observed when the waters yr&t^ 
low, in the banks of the river ; and it appears that enormous 
trunks of trees are actually found on the correspondaag bank, 
and in the bed of the river. They differ in their nature from the 
lignite, but this is conjectured to be caused by the continual 
action of the water. 

This fossil wood ia first found opposite the road to Autueil, 
where it joins the main road to Sevres, at^d from thence, in 
descending the river about a quarter of a league ; but there is 
no trace of it up the river. Nor is any fossil-wood found on the 
right bank of the Seine, in a direction perpendicular tp it, beyond 
the limits assigned to the county where the lignite is found. 

The bones of large animals are frequently found in the black 
clay which precedes the lignite. In digging a well lately, at ^e 
house of M. Fortin, the labourers endeavoured in vain to 
remove a large skeleton, with which th^y came in contact, in 
consequence of the extent it occupied. Fossil shells are also 
abundant in the lignite. Henc^, and from the position of the 
trunks, M. Becquerel supposes it possible that a great irruptjon 
ft*0Tn the south-west may have caused the overthrow of a forest 
giving rise to the lignite ; and that the bones belonged to the 
animals which inhabited it. The idea is supported by a quota- 
tion from M. M. Cuvier and Brogniart, in which they notice th^ 
general mark^ of such an irruption. M. Becquerel also sup- 
poses that the succinite may be the resin of those trees, and 
thinks that its dissimilarity with the resins now known, does 
not oppose the idea ; since, as there are many remains of extinct 
kinds of animals, there may be the same also of resins^*— /{mma/ 
cfe Phy$. a9, p. 237. 
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7. Royal OeologiccU Society of ComtpaiL — Sixth AwKUAt 
Repoet op the Coukcil. — The state of comparative matnrify 
to whkfa the society has now arrived, affords less interesting' 
natter for remark than during its early progress. ^ The council, 
therefore, in discharging this their annual duty to the members, 
have little left them to do, but to call their attention to 1^ 
respectable rank ^ich the institution has attained ; and to urge 
the necessity of their continued patronage to ensure its stability. 

Independently of the intrinsic advantages of an institution of 
this kind, in gradually adding, by the labours of its members, 
to the knowledge of the physical structure of Cornwall ; it pos- 
sesses a secondary value, by attracting to this part of the 
coimty individuals eminent for their genius and scientific ac- 
quirements, whose presence cannot fail to be useful to any 
place which they visit. 

Owing to expenses incidental to the completion of a new 
museum, the funds of the society have not, as was expected, as 
yet justified the addition, by purchase, of any new minerals to 
the cabinet ; neither have the donations been so numerous and 
splendid as last year. The society has, however, been favoured 
with not a few specimens, as well from members as others. 

The communications on geology, and the branches of science 
connected with it, have been numerous and valuable ; and the 
quantity of information contained in several of these respecting 
the structure of the county, and its mineral repositories, renders 
it the duty of the council to lay them before the public as soon 
as materials for a second volume are accumulated, a period 
probably at no great distance. 

The council regret that the backwardness of many of the 
members, who have it most in their power, to forward some of 
the most interesting objects of the institution, justifies, and, 
indeed, renders necessary, the repetition of the following appeal 
to their liberality and zeal. 

" The council cannot avoid expressing their regret, that so few 
new specimens have been obtained from the county mines ; and 
that, consequently, the department of the cabinet set apart for 
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the reception of indigenous ores, which ought to be particularly 
rich and splendid, continues to be defective, and is eclipsed by 
many other collections, as well public as private; a circum- 
stance uniformly exciting the surprise of strangers. 

** The council earnestly request the attention of members to 
the grand object of the institution, that, namely, of enlarging 
our knowledge of the geological structure of Cornwall. It ii 
impossible for a few members to undertake the investigation of 
the whole county. It is therefore hoped, that, with a view of 
enabling the society to complete its long-promised, but still very 
defec^ve geological map, members will, in their respective dis- 
tricts, endeavour to ascertain the nature and relations of the 
rocks; and transmit their observations made, and specimens 
collected, from time to time, to the. secretary, who will be very 
ready to assist their inquiries by any advice or information in 
his power. Any person, even although unacquainted with the 
principles of goeological science, can, it is obvious, collect spe- 
cimens of the various rocks in his vicinity ; and members are 
requested U) 1>ear this in mind, with the assurance that collec- 
tions of thi^ kind, with the various localities of the specimens 
affixed, will very materially promote the important object in 
view. One grand desideratum^ and which might be very easily 
supplied by members resident in the di^erent parts of the county, 
is, — to ascertain the exact limits of the different Qranke and 
KiUas districts. The farmers and miners, in any part of Ck)m- 
wall, could give this information to any gentleman that would 
take the trouble to record it, or to trace the boundary lines in. 
any of the c ounty maps. 

By Order, 

Sept. 2 1, 1819. JOHN FORBES, Secretary:' 

8. Earthquakes. — ^Three severe earthquakes took place at 
Copiapo, on the 3d, 4th, and 11th, of April. The whole city 
is described as being destroyed by them ; and the inhabitants 
appear to have had time only to save their lives. Copiapo is 
a sea-port of Chili, and stands on the south side of a river of 
the same name, about 490 miles N. by E. of Valparaiso. 
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A serere shock of an earthquake was lelt in Trinidad Cfs the 
lifth of Aogvst, at half-past two A.M. A rushing noise, as of 
wind, was first heard, whkh was instantly sacceeded by an im- 
dulatory motion, from east to weiA, very severe, and lasting 
four or five seconds. It was a clear moonli^t night, and 
Bodting particular appeared in the stale of the atmoaphere. 

A shock, accompanied with a loud explosion, was felt on the 
15th of August, at the village of St. Andrews, in Lower Canada. 



A dreadful earthquake has occurred in a part of the 
world in which such phenomena have been extremely rare. 
The whole district and territory of Kutch, a country situate 
to the N.W. of Bombay, including several towns and 
villages, has been destroyed. The entire city of BhoOg, 
the capital, has become a heap of ruins, under which were 
buried 2,000 of the inhabitants. This event occurred on 
the 16th of June. Among the towns that have suffered, are 
Mandarie, Moondar, Anjar, and Baroda. The earthquake ex- 
tended northward as far as the city of Ahmedabad, where it did 
much harm. It was also slightly felt at Poonah,'400 miles 
from Ahmedabad ; and its power extended considerably on each 
aide of die line between those cities. The shocks occurred on 
several successive days. vThe first which took place at Baroda, 
lasted between two and three minutes, without intermission. On 
the 17th one occurred, on the 18th two, and on the 20th two. 
The British troops, und^r the command of Sir W. Keir, were 
encamped in the midst of this dreadful convolsion, but escaped, 
fortunately, without much injury. 

Three shocks of an earthquake occurred at St. Thomas's, 
during the hurricane which blew there October the 19th and 20th. 

9. SointiUating Limestone, — A peculiar limestone occurs in 
Vermont, New York, a primitive country. It is of a pale sky- 
blue colour ; effervesces strongly with nitric acid, and by burn- 
ing pcoduces lime. But it gives forth sparks with steel — this 
was concluded at first to be accidental; but every specimen 
tried from various parts of the country, uniformly gives fire 
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with steeL It is found in layers, blocks, and masses, di^semi* 
nated among the clay slate that covers the greatest part of the 
townships in that vicinity. When first taken from the earth, 
and exposed to the air, it is covered with an incrustation of a 
dark reddish-brown colour, that crumbles easily between the 
fingers ; and is generally from one inch to a foot in thickness. 
This incrustation hardens on long exposure to the air. This led 
to a supposition, that the incrustation was owing to the decom- 
position of the limestone by sulphuret of iron, intimately disse- 
minated through the rock ; which would also account for the 
singular circumstance of its striking fire. But, on dissolving 
a portion in nitric acid> and adding a decoction of gall nut, no 
discoloration was produced. — SilUman^s Journal I., p. 241. 

10. Native Lead and Cinnabar, in America, — Dr. Conistock, 
in a letter to Dr. SilKman, gives the following account from 
M. Stickney of these minerals.' 

M. Stickney states, that the situation of Fort Wayne, and the 
surrounding country, is a high level, probably about 800 feet 
above the level of the sea. From this place the water-courses 
divide, and take difierent directions ; on the one hand falling 
into the gulf of Mexico, and on the other into the bay of 
St. Lawrence. The whole country is of secondary, formation, 
chiefly calcareous and aluminous. ' 

Bitumen and sulphur are every where to be found, and as 
usual, accompanied by the metals. 

In speaking of the cinnabar, his words are, '^ I have found 
a black and garnet-coloured sand, in great abundance, on the 
shores of the lakes Erie and Michigan ; this is a sulphuret of 
mercury, and yields about 60 per cent It is so easy to be 
obtained, and in so convenient a form for distillation, that it 
must become an important article of commerce." 

The native lead was found on the Anglaise river, at a consi- 
derable distance from the fort. 

Of this he says, '* Metallic lead is so interspersed with galena, 
as to prove incontestibly the existence of native lead." 

. 11. Awt99a Borealis* «-A yery remarkable meteor of this kind 
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appeared in die evening of October 17th. Seen from Seatb- 
waite, in Borrodale, Cumberland, it formed, about 9 o'clock, 
an arch extending from east to west nearly, having its higher 
part inch'ned towards the south. About 9h. 15% its extremities 
had moved 12 or 13 degrees northwards, and the "whole arch 
was vertical, being in a plane passing through the magnetic east 
and west About 9h. 30', it had retired to its former place 
and inclination, and afterwards gradually diminished in inten- 
sity, until it disappeared. Even small stars were visible 
through it th^ whole of the Xsme.—TiUoch. Mag. 54, p. 383. 

S 2. Medicine, Anatomt, ^c. 

1. New Mercurial Ointment. — Mr. Donovan has lately pub- 
lished, in the Annals of Philosophy^ a series of experiments on 
the .compounds of mercury. They relate to the chemical con- 
stitution of these compounds, and the proportion of their ele- 
ments ; but are concluded by an exailiination of the common 
mercurial ointment, and an account of a new one. 

Four troy ounces of mercurial ointment were kept at 212^ 
for some time ; they separated into two strata ; when cold, the 
upper stratum, of a light grey colour, was separated ; the under 
stratum was exposed at 2 J 2^ on blotting paper, which absorbed 
the remaining lard. The very heavy residue was triturated with 
a little magnesia, and immediately gave 495 grains of mer- 
cury ; further trituration with magnesia gave 225 grains more. 
The earthy mass, treated in different ways, gave a quantity of 
globules, estimated at 60 grains, and a little oxide appeared. 
Thus, out of 960 grains, contained by the 4 oz. of ointment ori- 
ginally, 770 grains were collected, leaving 190 grains, the quan- 
tity of mercury, apparently oxidized, or47| to each ounce. 

The upper stratum appeared to contain oxide of mercury in 
chemical combination ; and Mr. Donovan believing that the me- 
tallic mercury could have no effect on the animal economy, at- 
tributed the powers of the ointment to the small quantity of 
oxide with which the fat is combined. To ascertain if this were 
the case, this upper part was given to three females requiring 
the use of mercury. Each rubbed in a drachm every night ; 
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one was iffected by die third rubbing, and the fourth put her 
under ptyalism. Another, after rubbing three times, was so 
salivated, that she spit two quarts in twenty-four hours, and 
this, in a less degree, was kept up for ten days. The third was 
not aflfected until she rubbed six times, and then not consider- 
ably. They were all at length recovered. 

Finding the ointment so very active, Mr. Donovan conceived, 
that by forming a chemical union between fat and oxide of 
mercury, in very small quantity, the same result might be ob- 
tained ; lard and black oxide of mercury were, therefore, kept at 
the temperature of about 350° for two hours, continually stirring 
them. At the end of the process, it appeared that every ounce 
of lard had dissolved, and united with twenty-one ghuns of 
oxide. 

This ointment was tried on many persons, and found to be 
as active as the common mercurial, containing twelve times die 
mercury. One drachm could be rubbed in completely, in from 
six to ten or fifteen minutes, whilst common ointment required 
thirty or forty minutes, and rarely was any eruption produced - 
on the part rubbed. The ase of it is extremely cleanly^ and 
its expense is very much below that of the common ointment. 

For the preparation of this ointment, it is essential that the 
lard be entirely free from salt, or else calomel will be formed. 
The oxide may be prepared by decomposing calomel by pure 
potash, or by pouring solution of nitrateof mercury into caustic 
alkaline solution. 

The fat only dissolves three grains of oxide for each drachm, 
but the quantity in the ointment may easily be increased. The 
oxide should be fi^t triturated with a littie cold lard, to make 
the penetration complete. 

The degree of heat applied is important At 212° the oxide and 
lard will not combine. At 600® the oxide will be decomposed and 
mercury volatilized. At 500° and 400° the oxide is partially 
decomposed, some red oxide being formed, and mercury re- 
duced. The best heat is between 300° and 320° ; it should be 
maintained at least an hour, and the ointment should be stirred 
till cold. 
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This ointment is now undergoing extennve trial, and the re* 
•ulta are very favourahle. Already senreral testimonies have 
been given by medical men to its value. 

2. Method of preparing Extracts. — Mr. Barry has lately taken 
out a patent for the preparation of extracts by evaporation tJt 
vacuo. The evaporating pan, of polished iron, is converted into 
a stilly by being closed at top, and its beak, or pipe, is led 
away to a copper sphere, which is the condenser : the con- 
nexion between the two being made, or closed, by a stop-cock. 
Both the still and the condenser are placed in vessels intended 
to hold water ; the first being a water bath, the second a refrige- 
ratory. The juice, or infusion, being introduced into the still, 
and all perfectly closed, water is poured into the vessel contain- 
ing it until the still is covered ; then the cock between it and the 
condenser being shut, steam is thrown into the condenser until 
all the air is expelled ; the cocks are then closed, and cold water 
being poured on, a vacuum is produced ; the connexion is then 
Opened between the condenser and the still, and the former being 
four times the capacity of the latter, a considerable exhaustion 
is produced in it ; the cock is then closed, steam is again sent 
into the condenser, and the exhaustion made as before ; and 
this is repeated four or ^ve times, until the barometer gauge at- 
tached rises to about twenty-eight or twenty-nine inches ; steam 
is then introduced into the water bath, and the still heated, and 
the condenser being kept cool, rapid ebullition goes on at a 
temperature little above 95°. There is a barometer gauge to 
ascertain the exhaustion, a thermometer in the still-head for the 
heat, and also a strong glass window in it to shew the state of 
things within. The action of this apparatus is so perfect, that 
the height of the mercury is frequently twenty-eight inches dur- 
ing rapid ebullition ; and it is an usual thing to work with it at a 
height not two inches less than the barometer of the day. Ex- 
tracts prepared in this way, appear considerably different 
from common extracts, and, in some cases, much stronger. 
It, however, will require some time before all the advantages 
of the apparatus, oi[ the medicines prepared by it, can be 
known. 
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3. Urinary concretion in a Ptpe.— The concretion deposited 
upon the inside of a waste pipe, in the Glasgow Infinnary, 
through which urine only has passed for the last twenty years, 
has been analyzed by Dr. Thomson. It was about an inch in 
d)ickness, and resembled calcareons ta£EU 

25 grains yielded Urea. S^c 1 .0 

Albumen and sand • . l.l 

Phosphate of lime . . 5.8 

Carbonate of lime • • 2.8 

10.7 
Aboift 4.3 of urea was supposed to be decomposed during 
the analysis, and the remainder of the loss is attributed to 
water. 

4. Prize Question. — ^The Royal Academy of Sciences, at 
Paris, propose the following subject, to be adjudged in 1821 . ^ 

** To give a comparative description of the brain in the four 
classes of vertebral animals, and particularly in reptiles and 
fishes ; endeavouring thence to recognize the analogy of the dif- 
ferent parts of this organ, marking with care the changes of 
form and of proportion they present, and following, as pro- 
foundly as possible, the roots of the cerebral nerves. 

'' It will be sufficient to make the observations on a certain 
number of genera, chosen in the principal natural families of 
each class ; but it will be necessary that the principal prepara- 
tions be represented by drawings, sufficiently detailed, that 
they may thence be reproduced, and their accuracy deter- 
mined." 

The premium will be a gold medal, value 3,000 francs, to be 
appropriated in the public sitting of the month of May, 1821. 
The time for the transmission of memoirs, written in French 
or Latin, is January 1, 1821. To be addressed to the Secretary 
of the Institute. 

5. Medical Prize Question. — The Society of Practical Medi- 
cine at Paris, propose, as the subject of a prize, consisting of a 
gold medal, value 200 francs, to be adjudged at the last sitting, 
in the year 1 820, the following question : — 
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*^ Are the affections, of which traces are found in the abdo- 
minal visceniy after putrid or adynamic and ataxic fevers, the 
effects, the cause, or a complicated effect of those ferers V 

The memoirs, written in French or Latin, should be addressed, 
free of carris^, before the 1st of October, 1820, to M. Giraudy, 
Secretary of the Society. 

6. Remedy for Hydrophobia. — Extract from a letter from 
Sig. A. M. Salvatori, of Petersburg, to Professor Morrichini, 
of Rome. 

*^ I should also notice to you the discovery made by me last 
year, during the time I was in the territory of Pultata, of a 
new method of curing the hydrophobia. I shall be ha^py if I 
can contribute to save the life of any one, from among the 
many who annually fall victims to this dreadful malady. 

'^ The inhabitants of the district of Gadici have made, I do 
not know how, or when, the important discovery, that, in the 
neighbourhood of the ligament of the tongue of the man, or ani- 
mal, bitten by a rabid animal, or of a man becoming rabid, 
whitish pustules appear, which open spontaneously, about the 
13th day after the bite, the time at which they say the first 
symptoms of the true hydrophobia, till now judged to be incur- 
able, appear. Their method consists in opening the above- 
mentioned pustules with a proper instrument, and making the 
person spit out the ichor and fluid, which run from them, wash- 
ing the mouth frequently with salt water. This operation should 
be performed the ninth day after the bite. So efficacious is this 
ihethod, that with these people the hydrophobia has lost its 
terrors. I only know of a single instance of which I cannot 
vouch the truth. I invite you, therefore, to verify this import- 
ant discovery."— Bi6/. Ital. xiv. 428. 

III. Chemical Scibnce. 

§ 1. Chemistry. 

1 . Researches on the Colours acquired by Metals when heated, — 
These researches were made by Sig. Ambrogio Fusinieri, 
and are contained in the second volume of the Giamale di Fisica^ 
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p. 145. The author, after stating the object of his researches, 
namely, the cause and nature of the colours produced on the 
surfaces of metals, when they are heated, proceeds to show, 
what is generally known here, that they require contact of air 
for their formation. Wires, and bars of steel, Sfc, were heated, 
part of some being immersed in mercury, part in the air, others 
when enclosed in the Torricellian vacuum, and in other situa- 
tions, and it was found that no colour was produced when air 
was excluded, and that the tint was in proportion to its freedom 
of access. Concluding from hence, that the colours were occa- 
sioned by oxidation, some ingenious variations of the experi- 
ments were made. A wire of the gold of commerce was con- 
nected with the positive pole of a strong voltaic apparatus, and 
placed in water, opposite to a similar wire coming from the ne- 
gative pole. After some hours, during which time the water 
had been decomposing, but which had occasioned no turbidness 
in the remaining portion, the point of the positive gold wire 
which had been exposed ta the nascent oxygen, had acquired 
yellow, purple, and blue colours, as if it had been exposed to a 
flame. These were extremely distinct, when viewed by a lens. 
.The negative wire which had developed hydrogen had not 
acquired any notable colour. 

Platinum, in wire and lamince, exposed at the same time, and 
under the same circumstances, with wires of iron, copper, sil- 
ver, 1*0., never acquired colour, though all the others did. This 
^e author offers as an additional proof of their being occasion- 
ed by oxidation ; and, after having drawn this conclusion from 
all his experiments, proposes the discoloration of a metal by 
heat, as an eudiometrical test of the presence of oxygen in mix- 
tures of airs. 

Sig. Fusinieri then proceeds to ascertain the order of pro- 
duction, and successive reproduction, of the colours. It is well 
known that, with iron and steel, the first colour that appears is 
yellow, to which succeeds a purple, inclining to violet, and at last, 
deep blue, which passes into light blue. This order is attendant 
on the successive increase of temperature. The same order is 
constant with all the metals. To shew this, it is only necessary to 
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put large wires of copper or silver, or small ones of gold, tuori* 
zontally into a steady flame of alcohol The colours will appear 
on the part at the flame, in the order mentioned, and pass out- 
wards as the heat is conducted along the wire. In each metal 
that tint is most vivid which is like its own colour, and that 
least which is dissimilar to it. On iron the blue is bright and 
clear, whilst the purple is languid, and approaches to violet : 
on gold made into fine wires, the yellow is very bright : on cop- 
per the red and purple are fine, and the blue always light ; on 
silver all the colours are equally lively. The best method of 
shewing the order of the colour is to place a piece of common 
tin-plate, very clean and bright, over the steady flame of a lamp. 
At first, a bright circle of fused tin is formed on the part just 
over the flame, in the middle of which a circle, of a gold yellow 
colour, soon appears, which, expanding, has, at last, a violet 
spot in its centre ; this also expands outwards, and a blue tint 
forms in it, which, if also allowed to extend itself, the action of 
the flame being continued, will have the middle part converted 
into a whitish red scoria. 

In certain circumstances, thfe successive reproduction of the 
same colours may be caused in the same order. Thus, after the 
light blue of the first series, follows yellow, then purple, then 
deep blue, and then again yellow, and so on. These successive 
series may be obtained on wires of silver, copper, and gold« 
heated by the flame of alcohol, and also on lamin® of steel, by 
means of hot charcoal. But the following is the best method 
to obtain many distinct series : 

If thin leaves of copper or brass (Dutch metal^be exposed to 
the flame of alcohol, so as to melt them, they readily bum. Care 
must be taken that only part of the leaf is burnt ; this part re- 
tains its original form, but has become transparent In all those 
places between the burnt and the metallic part will be produced 
parallel fringes, of very bright colours, which, when observed 
by a lens, present three or four series, in the order already 
mentioned. A small flame of hydrogen, forced from a bladder, 
through a fine tube, against a thin plate of silver, so as cqb- 
stantly to touch it in the same spot, gave systens of coloured 
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eonceatric rm§;s, which constantly possessed the same ofder. 
The ei^rnal ring was darkish yellow, to which succeeded a 
deep red beneath a purple ; and the third waa a deep azure, 
which passed into a clear sky-blue ; then returned the yellow, 
followed by the purple and the azure, and so on. These rin^ps 
may be seen by the naked eye, but are best viewed by a lens. 
The number of series is not constant, being three or four, up to 
seven. They are always round a dark pulverulent central spot, 
which is an oxide of silver. All attempts to produce theae rings 
on platinum failed. 

Sig. Fusinieri remarks, after some other observations, that 
the colours furthest from the spot heated, are those first formed, 
and the nearest the last formed. Hence, the order in which they 
should be considered is from the external ring inwards. The 
first coloured zone is the largest, and it is larger as it is farther 
from the heated spot. The coloured rings, also observed by 
Newton between object glasses, and on soap-bubbles, vary in 
size ; but with this difference, that they are always smaller as 
they recede from the centre, whilst the metallic tints are larger 
in the same situation. 

If, in similar circumstances, a greater number of series be 
obtuned,.the zones are always narrower ; and when the number 
is feW| they are larger. 

When there is a succession of series, the first is coursed of 
dark yellow, dark red, dull purple, and dark azure, which passes 
into sky-blue. The colours of this first series become obscured 
by time, an effect not remsurked as yet in the eolours of the 
other series. The green b wanting in it 

The second series commences with yellow, then a fine purple, 
a bright azure, and a fine green. 

The third series is composed of yellow, purple, bright azure, 
very narrow, and scaix^ely discernible, and then a dull green. 
This series wants the blue. 

The fifth series has only two colours, purple and green, bodi 
dull. It entirely wants the yellow. 

The sixth series has also only two colours, purple and green, 
but both dull. 

Vol. VUl. 2 B 
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In the first series, where three or four colours may be distii»- 
guished, the yellow and purple increase in intensity, from the 
exterior to the interior ; bat the blue and the green decrease in 
intensity, in the same direction. The oxide of the central spot 
commences immediately upon the edge of die colour of the last 
series. 

DeductionM.'^Hhew results shew the strong analogy between 
the systems of colours produced by heat on metals in contact 
with the air, and those reflected by thin plates described by 
Newton. This point admits of farther research, and it is pro- 
bable Ihe size of the coloured zones or metals will follow the 
same law of decrement found to obtain with the coloured rings 
produced by object glasses. 

This analogy induces the supposition that, in the combination 
of oxygen with the surface of the heated plate of metal, a tlik 
pellucid.coat of oxide is formed, diminishing in thickness as it 
recedes from the centre of the heat, as indicated, indeed, by the 
distribution of the observed colours. This idea leaves nothing 
mysterious in the appearance of these phenomena, except that 
belonging to these plates generally, and their manner of pr^ 
ducing these particular effects. On this point nothing better 
than the hypothesis of Newton has, since his time been advanced. 

The action of heat is not sufficient to produce these pheno- 
mena ; the access of oxygen, which may combine with the metal 
chemically, is required. This may give rise to the query, 
whether oxygen has not a general influence in the production of 
such eflects. It has certainly been proved that, when a reflection 
of these colours, in this order, is obtained, that reflection is bcca^ 
sioned by thin plates ; but the inverse of this proposition, namely, 
that whenever thin plates are formed, these colours, in this 
order, are reflected, has not been proved ; and there are, indeed, 
even arguments to support the contrary ; as, for instance, the 
bubbles of various solutions, which, though very thin and lasting, 
do not give any appearance of colour. 

Oiomalc'di Fisica^ II. p. 145, 
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^, Analysis of Mixtures of the Chlorides of Potasstum and 
Sodmm, — ^Tlus process is fonnded on the unequal diminution of 
temperature which these chlorides produce by dieir solution in 
water; 50 grammes, (772.2 gr.) of chloride of potassium, when 
dissolved in 200 grammes (3086.8 gr.) of water, cont^ned in a 
glass vessel of the capacity* of 320 grammes (4942 gr.) of 
water, and of the weight of 185 grammes (2875.1 gr.,) produce a 
diminution of 11^.4 centigrade (20.52 Fahrenheit) The same 
quantity of chloride of sodium gives, in the same circumstances, 
a depr^sion of lo.9, (3.42 Fahrenheit) 

Now, if a mixture of the two chlorides be made, and 50 
grammes (772.2 gr.) be dissolved in 200 grammes (3,088.8 gr.) 
of water, the cold produced irill be proportional to the quan- 
tities of each of die ddorides ; and it is always possible to de- 
duce the one from the other. A table may be made, indicating 
the diminution of temperature corresponding to known mixtures 
of the two dorides, but it is sufficient to calculate their propor- 
tion by;a simple rule of alligation, taking the diminution of 
temperature produced by the solution of each chloride in water. 
Making d diis diminution, the rule by which to calculate the 
chloride of potassium in 100 parts of a mixture, with the de- 
gree of cold given, is 

Chloride of potassium =: ^^^J^i9^ 

In operating on known mixtures, the proportions calculated 
by this rule do not differ from the true proportions by more than 
one-hundredth. The only precautions required for this pre- 
cision are, 1st , to have a very sensible thermometer, on which 
the tenths of degrees may be read with ease : 2d, to reduce the 
mixture to a fine powder, diat it may dissolve as rapidly as 
possible in the water : 3d., to hold the vessel by the neck, only 
so that the heat of the hand may not influence the temperature 
of the water. The manner of operating is as follows : — 

Having weighed 200 grammes (3088.8 grs.) of water into the 
glass vase, in which the solution is to be made, the thermometer 
is to be introduced to ascertain its temperature, which may be 
supposed 20^.4 (68.72 Fahrenheit;) 50 grammes (772.2 gr,) 
of the mixture are then quickly introduced, and whilst the 

2 B 2 
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thermometer is suspended in the liquid by ^e left hand, the 
teasel is to be held by its neck in the right, and a iwfiA 
whirling motion given to it, to accelerate the solution. 
Whilst this is doing, the thermometer falls rapidly ; it is to be 
observed with attention, and the lowest degree to which it 
passes noted. Suppose this 12^^ (58.04 Fahrenheit) The 
diminution of temperature d is consequently 2(fA — 12^.8 
= 7<».6 (13.68 Fahrenheit,) and the chloride of potas^um is 
equal to l<^<>^7;g-igo ^i 60. 

This process, which scarcely requires ten minutes to be com- 
pleted, is susceptible of the greatest precision, and, in conse- 
quence of its umpltcity, may readily be emj^oyed in the arts. 
It is especially advantageous in the preparation of nitre, for the 
analysis of the salts which are deposited during the evaporation 
of the water, and which are the chlorides of potassium and 
sodium, in very vEri]d)le proportions. 

Nitre produces also much cold by its solution in water. 
The means which have been noticed are also appHcable to the 
analysis of a mixture of nitre and common salt. In general, 
^s m^od may serve for all those bodies which produce very 
unequal diminutions of temperature by solution in water, or in 
any other liquid. — Annates de Chimie.y XIL, p. 42. 

3. Discovery of pyrciligneaus AokL 

Mr. Editor, — Sir, — Jn the Revue Encychp^difpte, M. le 
ComteChs^tal has published an ahicle deV Industrie Fran^oisc^ 
m which, among other things, pyroligneous acid is enumerated as 
being one of the discoveries made in the arts by the French. 
Whenever priority of discovery is wrongfully claimed, it may be 
well to point it out, that the merit of originality'may be attached 
to its prpper claimant With this view, I have copied the follow- 
ing statement from a work printed by Cooke, London, in the 
year 1661, entitled, die Sceptical CkemisU in which it ap- 
pears, that pyroligneous acid is of much earlier origin than 
is commonly supposed, and that the fact of its forming sugar 
of lead with minium was known one hundred and fifty-eight 
years ag^. 
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Page 194. --— " that the sour spirit of box not only would, 
^s 1 just now related, dissolve corals, which the other* would 
not fasten on, but being poured upon salt of tartar, would 
immediately boil and hiss, whereas the other would lie quietly 
upon it. The acid spirit poured upon minium made a sugar of 
lead, which I did not find the other to do." 

Page 195. — — " I found, according to my expectation, that 
the acid spirit had really dissolved the corals, and had coagu- 
lated with them. For, by the affusion of fair water, I obtained 
a solution which (to note that singularity upon the bye) was 
red ; whence the water, being eva^rated, there remained a 
soluble substance, much like the ordinary salt of coral, as 
chymists are pleased to call that magistery of corals, which 
they make by dissolving them in common spirit of vinager.** 

And, in page 192, the " soure spirit" obtained from the distil- 
Mion of box is expressly called " vinager." 

By inserting the above account in the Journal of Science^ you 
will oblige. Sir, your humble servant, E, T. J. 

Bristol, \6thNov. 1819. 

4. Preparation of Nitric Ether, by M. Bouillon Lagrange. — 
After having made a mixture of equal parts of nitric acid at 
36^(S.G. 1.333) and alcohol, at 40° (S.G. .817), it is to be intro- 
duced into a matrass. 

Then copper turnings are to be put into a flask, to which an 
S tube is to be connected, by which nitric acid may be poured 
on them, and another tube also to convey the nitrous gas into 
the mixture of acid and alcohol. A Woolfe's apparatus is to 
be connected with this flask, the boitles being half filled with 
a solution of muriate of soda, and placed in a cooling mix- 
ture. The joints being luted, I pour nitric acid in small por- 
tions on the copper turnings. The gas disengaged is absorbed 
only in part by the alcohol, and part passes into the vessels at 
the extremity of the apparatus. The mixture heats gradually, 
iind, at the end of an hour and a half, it begii^s to boil. The 

* The aqueous and oily part procured by distillation, after satoratiof 
the acid with coral. 
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cooling mixture is dien placed round the bottles^ and the boiling 
continues for about half an hour. During this time, nothing 
but a gas, much etherised, is disengaged at the extremity of 
the apparatus. 

Products. — In the first bottle there was scarcely any ether; 
the water was green, and had a strong odour. 

In the next bottle was the nitric ether perfectly analogous to 
that described by authors, very volatile, and not acid : eight 
ounces of alcohol and acid give about three ounces of ether. — 
Journal de Fharmade, V., 433. 

5. Note on the Animal Substanceswhich generally accompany 
Uric Acid in Calculi^ by Dr. Gaspare Brugnatelli. — ^In ob- 
serving calculi of a yellow colour, which, at first, are consi- 
dered as being uric acid, it is easy to perceive, that, be- 
sides this acid, they contain some other animal matter. This 
has already been noticed by Fourcroy, Vauquelin, Berzelius, 
and my' father; but, as they have only spoken of it inciden- 
tally, there still remains some points of research for the 
perfect knowledge of these calculi,. I have made a few 
experiments on these points, and shall state the results in this 
note. 

Two distinct animal substances accompany the uric acid ia 
yellow calculi. These, from the appearances they present, 
I shall, for the present, call coiarante (colouring) and Jioccosa 
(flocculent). Having obtained the urate of potash, by heating 
potash in solution with the powder of yellow calculi, and after- 
wards decomposing it by muriatic acid in excess, so as to 
separate the uric add, the fluid part has a green colour, and a 
disagreeable odour, and thk uric acid, separated by a filter, has 
also a green colour. If the powder of the calculi, which has 
already been acted on, be again heated with solution of potash, 
and the urate of potash be decomposed by acid, a much whiter 
uric acid will be obtained, and the liquid will be less charged 
with colour; and the residuum which escapes the action 
of the potash, though often containing much uric acid, is also 
very white. There is, therefore, in the yellow calculi; ft colour- 
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mf ms^teri acted on and dissoWed with fecility in alkali, and 
extremely Boluble also in acids at a boiling temperature : thus 
muriatic acid, scarcely raised to the boilmg point, on the 
powder, of uric acid calculi, becomes of a dark green 
colour, and the powder remains of 'a pale tint. This being 
conrerted into urate of potash, and the salt afterwards decom- 
posed, a uric acid is obtained of extreme whiteness, and the 
liquor is scarcely coloured. The uric acid obtained by the 
common mode, which is always yellow, even after many 
washings, becomes extremely white, if treated with boiling 
muriatic acid. Absence of colour is certainly a character of 
pore urie acid, and my father has found many calculi of a 
perfect whiteness, yet, neyertheless, rich in uric acid. (LUohgia 
Unuina,) 

Distilled vin^ar becomes yellow when heated with the pow* 
der of uric acid calculi. If an urate of lime be formed, and af- 
terwards decomposed by distilled vinegar, a perfectly white 
uric acid will be obtained. 

The other substance which accompanies uric acid may be 
obtained by satotating the acid muriate of potash, left in the pre- 
paration of uric acid, with the sub-carbonate of potash. The 
green colour becomes of a dirty yellow, and, by degrees, a 
torbidness takes place, which, after seme time, gives rise to 
extremely white flocculi. Ihe uric acid, which has been ob- 
tained, a|^>ears also to be contammated with this matter, as 
may be proved, if boiled in an acid, and the acid saturated with 
potash. The substance seems to adhere very strongly to uric 
add, and can scarcely have its last portions separated. 

Acids, by their direct action. on the powder of uric acid 
<salculi, when aided by heat, extract also a portion of this 
floccuient matter; but it is separated in much greater quantity, 
when the action of potash precedes. Indeed, if the calculi in 
powder be treated with boiling acid, until no further portion of 
.the flocculent matter can be separated, and then converted into 
urate of potash, this urate, decomposed by muriatic acid, 
gives an acid muriate of potash, which, when saturated, preci- 
{Htates the white flocculi. 
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The flocculeDt matter, collected on a filter, has, at fii^ die 
appearance of gelatine : on drying, it cracks, and may easily 
be reduced to powder. It is white and insipid, insol«Ue in 
potash, dissolving readily in acids, and separated from th^n by 
alkalis. Their solution in nitric acid does not occasion any 
reddening. Acids holding it in solution are tanged greenish 
blue or light blue by ferro-prussiate of potash ; and, after some 
time, fiocculi of the saiQe colour separate ; and the fluid re- 
mains yellow. If distilled vinegar is used, this efiect is bat 
slowly produced. 

After what has been said, it must appear singular, that the 
fiocculent matter can form with acids a combination insoliAle 
in acids themselves, but which was ascertained by BerzeKui. 
Having prepared uric acid, and washed it on a filter with mu- 
riatic acid, the latter passed in a very turbid state, which, on 
remaining at rest for some time, deposited a matter, that, when 
dissolved in hot water, and treated with alkali, gave the while 
flocculi, and the aqueous solution was coloived light bhie by 
ferro-prussiate of potash. The turbid muriatic acid became 
transparent, and of a bright green colour, when boiled. 

It appears, from various indications, that the colouring mat- 
ter is the same as that which tinges the urine, and die floc- 
culent substance does not seem to differ from that of a simihur 
aspect which is deposited in die same fluid, upon its remaining 
some time at rest. I'he yellow colour of uric acid caleeli is 
exactly the same with the yellow tint of urine, and, as a few 
drops of nitric acid will give the latter a rose tmt, so also will 
they have the same elfect on a solution of the above-mentioned 
substance in the acid muriate of potash. As to die floecolent 
matter of urine, its solution in acids is also decomposed by 
alkalis, and it acquires a fine blue tint, when tested by feno- 
prussiate of potash. 

The following conclusions may be drawn from the aboivp 
observations. They enable uric acid to be obtained of a great 
degree of purity, which is done by boiling it in muriatic aoid. 

They explain why, in the preparation of eridiric acid, a 
liquid is obtained, which, though abounding with the acid, 
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ref««ei to crystallne. An eft»ct which may be ascribed to the 
floocQlenl matter reraabimg dissolved with it. 

They accomt for the blae tint produced by ferro-prussiate 
of potash in muriatic add that has been boiled on uric acid^ 
whidi coloaring has been ascribed to many other causes than 
die tme one. 

Fmally, admitdng, wiBi M. Vogel, that the rosacic acid is 
converted into uric acid by the solvent powers of various acids, 
we shall perceive in this an effect similar to the preceding ; and, 
if we suppose the coloured and flocculent substances to vary in 
quantity, as in the intermitting and inflam|natory fevers which 
produce rosacic acid^ the colour and the constitution of the 
urine will, of course, vary alsQ. In the same way, therefore, 
as variations in the proportions and qualities of extraneous 
substances render uric acid calculi of a yellow colour more or 
less deep, or sometimes even red, it will be fair to suppose 
that the rosacic acid is a combination of animal substances, of 
which uric acid is the base. — Oiomale di Fiska, 1. p. 132. 

6. Purpuric Acid, — Dr. Prout, in answer to what has been 
said by M« Vauquelin, denying the existence of purpuric acid, 
has published a brief reply, which carries with it the tone of 
perfect security ; and there is not, perhaps, much doubt that M. 
Vauquelin will ultimately prove to be wrongs Dr. Prout denies 
b^ng a repeater of M. Brugnatelli's experiments, and avows his 
opinion that the erithric acid of M. Brugnatelli is very different 
to purpuric acid. Dr. Prout directs the formation of erithric 
acid thus: dissolve pure lithic acid in a slight excess of nitric 
acid, evaporate the solution slowly, and put it by to crystallise 
in a warm place: transparent odourless crystals will be speedily 
formed, having all the properties ascribed to them by M. Brug- 
natelli. . These crystals are also formed when purpuric acid, or 
purpurate of ammonia, is dissolved in nitric acid, and treated 
similarly. Dr« Prout is not decided with respect to their com* 
position, but thinks they are either a compound of super-nitrate 
4md super-pnrpurate of ammonia, or a simple compound of nitric 
and purpuric acid. 
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Dr. Prout admits the principle which M. Vaaquelm claims the 
discovery of, and attributes his want of success in obtaining 
purpuric acid, to his having used impure lithic acid. Dr. 
Prout always used pure lithic acid, obtained from the excre- 
ments of the serpent exhibited as a boa constrictor. Perhaps 
the observations published by M. Brugnatelli, of which an ac- 
count is given at page 370, will assist M. Vauquelin in getting 
over this difficulty. 

7. On the Decomposition of Chloride of Silver , by Hydrogen, and 
by ZinCf by M, Faraday, Chemical Assistant, ^e. — M. Arfwedson 
some time ago communicated to me a mode of reducing chloride 
of silver, by hydrogen (see Vol. 5, page 360.) In a few experi- 
ments made some time since, in consequence of this communi- 
cation, I found myself unable to decompose the chloride by a 
stream of pure hydrogen gas, or by allowing an atmosphere of 
the gas to remain for a long time in contact with it; I supposed, 
therefore, that the effect was produced by the hydrogen, in its 
nascent state. But lately resuming the experiment, with the 
intention of ascertaining why the nascent state was more favour- 
able for the combination of the elements, than that of develope* 
ment, I found reason to suppose that the hydrogen was not at 
all concerned in liberatmg the chlorine from the silver. 

When zinc is thrown into chloride of silver, diffused through 
dilute sulphuric or muriatic acid, hydrogen is liberated, and Ae 
chloride suffers decomposition. But the same effect takes place 
if zinc be thrown into chloride of silver, diffused through pure 
water, so that the hydrogen which escapes in the state of gas, 
cannot, in its nascent state, have been the decomposing agent. 
It may however be supposed, that water is decomposed even 
when no acid is present, and that thus hydrogen is still the 
agent. But I find that zinc decomposes chloride of silver, even 
m(Nre rapidly when unembarrassed by water, than when water 
is present Thus, if a little fused chloride of silver, and a 
small portion of zinc, be heated in a glass tube, a violent 
action takes place; chloride of zinc is formed, and silver libe- 
rated, and the heat rises so high as generally to fuse the silver; 
or if dry chloride of silver in powder be triturated in a mortar 
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with zinc filings, the two bodies immediately act| and a hea 
above that of boiling water is produced. 

Zinc is not the only common metal which thus rapidly decom- 
poses* chloride of silver, in the dry way. Tin acts even more 
powerfully when triturated with it : and copper and iron have 
both of them affinities for chlorine strong enough to produce the 
same efiect 

There is therefore no occasion to assume hydrogen as the de* 
composing agent, when chloride of silver is reduced in contact 
with zinc or iron (iron acts as zinc does in all these experiments, 
though not so powerfully); for the metals, by their attraction for 
chlorine, are sufficiently energetic to produce the efiect. Yet, 
as I had supposed, from general opinion, that hydrogen could, 
by its attraction for chlorine, separate that element firom silver, 
I endeavoured to ascertain in what circumstances it had the 
power of doing so. If a stream of hydrogen, rapidly generated 
from iron or zinc, be sent against moist chloride of silver, in a 
dark place or by candle-light, it appears to alter it; but this 
efiect must be due to metals or impurities held in solution, for 
when purified, it has no power of changing it out of day-light; 
nor have I been able, even in the sun-shine of this month, to 
make hydrogen act on chloride of silver in several hours. 

Still, however, hydrogen may be allowed in certain circum- 
stances to have the power of decomposing chloride of silver, 
but the circumstances are not such as were, I believe, generally 
supposed to \kB.yre place in the experiment first referred to. When 
zinc, iron, tin, ^., are thrown into moist chloride of silver, the 
first decomposition is occasioned by the action of the zinc on the 
cbkxride, afterwards a voltaic circle is formed by the zinc, the re« 
duced silver and the water; water is decomposed, the zinc 
takes oxygen, the hydrogen liberated at the surface of the sil- 
ver takes the chlorine from the chloride in its immediate 
neighbourhood, and thus the reduction will go on to the distance 
of an inch or more from the piece of zinc, and the consequent 
produets are silver and solution (^ muriate of- zinc. But as 
this is a case of decomposition entirely difierent to the supposed 
one of the reduction of chloride of silver, by hydrogen, ,any 
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denial of die latter is not at all inTalidated by the truth of the 
former. 

S. On a particular Substance from the Thermal Waters of 
Isckia. — Extract from a Letter from Sig. Carlo di Gimbemat, 
Counsellor of Legation, ^c, to Count Moscati, at Milan, dated 
Naples, Fd>. 4, 1819. 

'* The bottle received with this sheet, contains the substance 
which is formed by the vapours of the thermal waters of Ischia,and 
which 1 discovered last October. It is perfectly identical with that 
I found at Badec This substance covers like an integument many 
rocks in the valleys of Senagalla and Negroponte, at the foot 
of the famous mountain Epomeo, beneath which the poets con- 
fine Typhon ; and it is curious to find, exactly in this place, a 
substance very similar to skin and human flesh *. One part of 
the mountain, covered with this substance, was found, on mea- 
surement, to be forty-five /eet long, and twenty-four feet high. 
The trials I have made to ascertain its nature, gave me, by dis- 
tillation, an empyreumatic oil; and, by boiling, a gelatine, 
with which paper might be sized. These results are the same 
as those I obtained at Baden, and appear to me to characterize 
its animal nature. The presence, therefore, of an animal prin- 
ciple in thermal waters is confirmed, which being volatilized 
by heat, is found near the sources in those places where the va- 
pours, by the concurrence of favourable circumstances, are 
condensed and deposited. This principle I have called 
Zoogene." 

9. On QhUen^ and its Action on Giiaiacum.— The foUowing 
observations are contained in a Letter horn tiie Marquis Ridolfi 
to Dr. Brugnatelli:--* 

* The Editors of the Giomaie di FUicOf from whence this extract is 
takeo^ state, that they have seen the substance obtained by M. Gimber- 
nat, and that they can assure (their readers) that when observed exter- 
nally, it appears Kke true JUsh^ covered with skin. They roller also to 
BreUtaiet Vojfaget, ifc.f mhtrt there is an acootmt of a substsBMs, col- 
lected by M Pilhcs, from theminetal watersof Aixanri VmX, and whidi 
was analyized by Vauquelin. It had many analogies with albumen and 
mucWsLslnouH matter.— Giomale di Fisica, 11. p. 178. 
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'* D. TadUei, my companion in Natural Philosophy, having 
uodertal^en reseftrobe^ in fermentation, and particularly in that 
of grain and pulse, in various caaes has ascertained that the 
gluten of wheat is composed of two suhstanoes, perfectly dis- 
tinct from each other, one of which he has named gUniodina^ 
and the other zmama. The first of these gives to gluten its 
elasticity; and the second is the cause of the fermentation 
-which takes place in the mixtures of glut^ with other vegetable 
substances. D. Taddei had occasion to mix various gums, 
gum resins, and resins, with the different kinds of flour. 
Amongst the mixtures it was found, that that of the powder of 
the resin of guaiacum with wheat flour, became of a very fine 
blue, as soon as it was well kneaded with water, in cont^t 
with the air. Various colours were produced with the flour of 
other kinds of grain ; and it appeared, that the shade of blue 
colour, produced by the various mixtures, corresponded to the 
quantity of zimama contained in them. D. Taddei has made 
me acquainted with these facts, and whilst he has been engaged 
on other things, I have pursued them somewhat forther. I 
have observed that guaiacum does not give any blue colour 
to pure starch, however mixed with it, nor to any other ve- 
getable substance, not containing zimoma ; that it is not at 
all, or very slightly, tinged by flour poor in gluten, and that 
it is not tinged by that in which the gluten hsts been tnrj^ al- 
tered. But when guaicum is mixed with pure gluten, or pure 
zimoma, the colour instantly appears, and is a most superb bhie. 
Guaiacum does not, however, become at all coloured by mix- 
ture ¥rith zimama^ unless contact ¥rith the oxygen of the air 
be allowed. 

The powiler of guaiacum is, therefore, a re-agent, capable 
of discovermg the alteration which flour m^y have undergone 
by fermentation in magazines, ships, Sfc. ; and also of ascer- 
taining if it be mixed with the flodr of odier seeds defi- 
cient in gluten. It will also tcfet th^ purity of starch. The 
flour of grain is consequently too. a, test of the purity of the 
resin guaiacuin, wUdi in commerce is almost always adulterated 
and falsified .«-Ghfoma/e di Fiskay I. p. 168. 
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10. New Vegetable AOalL—M. M. Pelletier asd CaTenton, 
gire the following account, in a note, of a new dkali, discoyered 
in tbe seeds of the Veratrvm S ahadiUa : — 

^* Whilst pursuing our researches on those yegetable sub* 
stances, which have a marked action on the animal system, we 
were induced to examine the Ciradille, and we found in them a 
crystallizable alkaline matter, extremely acrimonious. We as 
yet are only imperfectly acquainted with this substance; but 
being aware that many chemists are engaged at present in the 
analyses of vegetable substances, we have thought right to an- 
nounce this particular principle. 

'' We have not been so fortunate in the analyses of hemlock, 
on which we have lately been engaged ; this plant has not of- 
fered any thing particular. We have not been able to isolate its 
active principle, which, appears extremely fu^^^ous. Some , 
traces of it may be found in the ethereal tincture of hemlock. 

11. Aadi of Arsenic* — ^llie last determination of M. Berze- 
lius, respecting the composition of these acids, is as fol- 
lows:— 

Arsenic Aci<l. [ Argenious Acid. 

Arsenic .... 65.283 100 75.81 100 

Oxygen 34.717 53.179 24.19 31.907 

The proportions of the oxygen in the two acids being as 
5 to 3. 

Some other results are as follows : — 

Arseniate of lead ...» 100 arsenic acid. 

192.91 oxide of lead. 
Sub-arseniate of lead . . 100 arsenic acid. 

296.04 oxide of lead. 
Arseniate of barytes • . 100 arsenic acid* 

132.88 barytes. 
Sub-arseniate of barytes 100 arsenic add. 

199.04 barytes. 
Arsenite of lead • 100 arsenious add. 

111.17 oxide of lead. 

Annaks de Chime xi. 225. 
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12. Oxidei of Iftfreury.— Mr. Donovan has, in his late expe- 
riments on the compounds of mercary, given the following as 
the only proportions he could obtain of the elements in the two 
oxides ; though the experiments were frequently and carefully 
repeated: 

Black oxide. Mercury 96.04 

Oxygen 3.96 

100.00 

Red oxide. Mercury 92.75 

Oxygen 7.25 

100.00 
It is observed also, that mercury perhaps presents an excep- 
tion to the general law, that the second dose of oxygen is re- 
tained by a metal with less force than the first. If red oxide of 
. mercury^ in grains, be exposed nearly to a red heat, it becomes 
black ; but it is still peroxide, for if immersed in mercury, or 
water, so as to exclude oxygen, it comes out, when cold, even a 
brighter red than before. The red oxide beails a much higher 
heat than the black. When black oxide is exposed to a mode- 
rate heat, part is reduced, and part is raised to the state of per- 
oxide ; which then bears even a low red heat unaltered. It is 
true that light renders red oxide black ; but this is only in its 
progress to the metallic state. All these facts appear to sup- 
port the exception. — Thorn. Annals xiv. p. 246. 

13. VolatiUfy of Oxide qf Lead.— J^r. Thomson states the 
volatility of this substance to be such, that it rises in a common 
red heat In the conversion of lead into litharge, and tlie 
litharge into lead again, by the manufacturer, a loss of about 
10 per cent is su£fered from this cause. 

14. New AceUUe qfLeadj^J>t. Th<anson has published the 
analysis of a new acetate of lead. It was obtained at the 
manufactory of Charles Macintosh, esq., in Glasgow, in large 
flat rhomboidal crystals. The crystals were white and trans- 
lucent, and, consisted of flat rhomboidal prisms, with angles of 
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106° and 74°. Each prism was tennhiated by a dihedral sum' 
mit formed by two faces proceedings from the narrow faces of 
the prism^ and meeting at an angle of 130^. They did not 
change by exposure to air. Their taste was sweet, like common 
acetate of lead. Their specific gravity 2.676, At 60** 100 parts 
of water dissolved 34.8 of the sah. 

When analysed, it gave Acetic acid • • • 22 

Protoxide of lead . ^ . . 69 
Water 19 

100 
And Dr. Thomson considers its atomic composition to be fife 
atoms oxide of lead, four atoms acetic acid, and 19 atoms of 
water. — Annah xiv. p. 382. 

15. Purple Colour for Oil-painting, — ^His Excellency the Count 
le Maistre, of St Petersburg, has, in a letter to Dr. Crichton, 
described a method of obtaining the above colour, of a fine tint, 
durable nature, and fit for oil-painting. Af^r noticing the ten- 
dency muriate of gold has to form purple coloured compounds, as 
with the oxide of tin in the purple of Cassius ; with gelatine and 
starch, when mixed and boiled vrith them ; and with the earths, 
If precipitated with them, and the precipitates heated ; the fol- 
lowmg directions are given as the best for the prepa^tion of 
the Colour. One part of dry muriate of alumma, one part of 
sulphate of magnesia, four parts of muriate of barytes, and Bve 
parts of carbonate of spda, are each pulverized separately. The 
pounded salts are mixed in a glass mortar, and a little water is 
added, merely enough to moisten the mixture. Then a diluied 
solution of gdd is added, by little and little, pounding the 
matter all the time in the mortar, till the whole has acquired a 
light sulphur yellow tint, and the consistence of cream. The 
pounding is continued a long time, to produce the decomposi- 
tion of the salts with as little water as possible. When no 
more efiervescence is perceptiUe, and when the salts cease 
to creak under the pestle, a sufficient quantity of water is 
to be tdded for their complete solution. TUs tedious pro* 
cess is essential to unite tlie oxide of gold with the earths ; 
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af)d the whole sacoess of the operation (wbtdi is pretty caprir 
cioiis) (le{)#nd8 upon it.. The precipitate is to be left 24 hours 
ia the mortar, stining it, from time to time, with a glass rod. 
It is then to be poured into a saucer, or^ther similar vessel, and 
left till the powder subsided. The supernatant liquid is then 
drawn off wiHh a syphon, and the deposit ia dned in the shade, 
without washing it. 

The precipitate when dried, is yellowish white. Tht mi^Be 
in which it is to be baked, ought to be red hot The powder is 
pot upon a siWer, or porcelain plate, of the thidcneas of one or 
two liaat ; %nd it auMt be withdrawn from the fire the instant 
that it aoquives its purple colovr. If it be left loo longezpoaed 
to heat, it acquires a tinge of riolet. This is occasioned by the 
salts it stiU contains ; for, after it has been washed, it may be 
kept red-hot without losing any of its colour, which indeed 
acquires greater kstre. 

These trials, it is obserred, were made on a small scale, and 
may be improved. The colour appears to want intensity, but 
the mixture of oils, or gum, renders it sufficiently dark. For 
oil-painting, it must be carefully rubbed with a mixture of 
drying oil and varnish. The painting is to be begun by a thin 
transparent coat. A second coat is sufficient to give it all the 
lustre of which it is susceptible. The under coats ought to be 
prepared with rough terra de sienna. — Annals of Philos, xiv. 
p. 361. 

1& Sconomical Mode ttf Rectifying l^/it q/* TFm.— It is well 
known that water passes with facility through animal mem* 
braaes, as bladder, whilst alcohol is almost perfectly re^ 
tained by them. Thus, by closing a bottle of wine by a piece 
of bladder, instead of a cork, the wine is, after some time, found' 
diminished in quantity, but strengthened in quality. The Ckomak 
di Fidca proposes this principle to be adi^ted in the rectifi^- 
cation of spirits, and, relates an experiment made by a cone* 
spoodent If alcohol of 30'' (S.G. ^7) be put into a bladder 
ix^tii it is half full, the orifice closed^ and the blbdder ihas 
exposed to the sun, the air, or the heat of a stove, after a short 

Vol. Vlll. 2 C 
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time, the alcohol will be found rectified to 40® (S.G. >817); and 
thas may all the water be evaporated, without losing any of ^ 
alcohol. If water be added to make up the diminished weight, 
the alcohol will return to 3(f ; and this may readily be done 
by hanging the bladder in a hnmid place, as a cellar, for the 
alcohol which was at 40^ will then return to 30®. Tlie bladder 
is, in fact, a filter which allows the passage of the water, but 
retains the alcohol. 

17. Phosphoric Add in Vegetable, — ^Mr. Barry, who has lately 
appUed evaporation in uacuo to the preparation of pharmecea- 
tical .extracts, has observed during a comparison of the pcepa- 
tions made in this way with those commonly prepared, '^ that 
phosphoric acid, in a soluble state, is to be found in all the 
extracts. On further extending the investigation, it was ascer- 
tained that this acid, besides that portion of it which exists as 
phosphate of lime, is contained in a vast variety of vegetables.** 
*' I may just mention, that all those vegetables which are culti- 
vated, seem to contain phosphoric salt in great abundance." 

18. An hydrated Carbonate of Copper, — ^M. M. Colin and 
Taillefort find that if any of the blue or green carbonates of 
copper are heated to the temperature of boiling-water, they lose 
their water, and become brown. Thus rendered anhydrous, 
it constitutes a body . of such good colour as to promise to be 
useful as a pigment. 

19. ExpUmonfrom Fire-damp. — On Saturday, Oct 90, three 
explosions took place in KelFs pit, near Whitehaven, and oc- 
casioned the death of twenty out of the twenty-two unfortunate 
colliers who were working in it. The occurrence was entirdy 
unexpected. The explosion proceeded from a part of the 
workings where the pillars are removed, and where ventilation 
was carried on as perfectly as possible. The overlookers and 
workmen examined daily whether any fire-damp existed in this 
part ol the pit, and had on no occasion perceived any. The 
workings there were left on Friday evening, as supposed, in 
perftet safety. The explosion happened in consequence of 
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inattention to a rttle estabKshed in the collieries, ^at no hewer 
approach his work without a Davy in proper order. Rendered 
careless by the fiemcied absence of all danger, this precaution 
was neglected, and the gas which had, from some unforeseen 
circumstance, accumulated during the night, inflamed. The 
two surviving men, with a little dog, were taken out thirty-siz 
hours after the explosion, from a cavity in the workhig, to 
which they had retreated, where the air was rendered so 
impure, a light would not bum in it Five others who retreated 
with them, had not been able to survive the coldness of the 
place, the badness of the tdr, deprivation of food, and the 
olh^r circumstances that surrounded them in this miserable 
situation. 

20. Brittleness of Glass. — ^A method has lately been published 
of rendering glass less liable to break by sudden changes of 
temperature within a certain range. It is to be heated in water 
up to the boiling point, and then allowed to cool slowly. This 
method, tried experimentally here, has not succeeded in a 
single instance. 

21. RotcUion of Camphor, &c.— M. Vireyhas, m the Jaurmal 
dePharmacie, Mai, 1819, attributed the rotation of small pieces 
camphor, ^c. placed on the surface of clean water to the 
influence of electricity. His principal argument is, that if a 
point of iron, or other metal, be brought near one bf*Ae re- 
volving pieces, its motion is arrested immediately in a remark- 
able manner. From the circumstances that the particles of 
some bodies, as camphor, resins, Sfc, attract each other, 
whilst others, as gum tragacanth, repel each other, an idea of 
polarity is entertained and advanced. 

22. Effect of the ^»'« rays on Magnetism.— Colonel 
Gibbs, in a letter to the Editor of the American Journal of 
Sciences, relative to the influence of light on magnetism and 
magneU, says, that having kept his magnet in the dark, and 
lying down, for a long time, he determined its power ; he then 
exposed it to the sun's rays, lying down and remote from the 
iron support. In forty minutes it grained 12oz. in power, and in 

2 C 2 
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5 hours 2 01. more. It is not said haw much the magnjet would 
carry, nor if the place where it lay when covered up and when 
exposed to the sun were the same. 

23. New Electrical Battery. — Dr. Dana, of Harvard Uni- 
versity in America, has constructed an electrical hattery of 
plates, extremely portable and compact, and from his experi- 
ments, appearing to be very powerful. It consists of alternate 
plates of flat glass and tin foil, the glass plates bemg on all sides 
two inches larger than those of foil. The alternate plates of 
tinfoil are connected together, i. e. the 1st, 3d, 5th, 7th. 4>c. on 
one side, and the other series, or 2nd, 4th, 6th, 8th, S^, on the 
other side, slips of tinfoil extending from the sheet to the edge 
of the glass plates, for that purpose. These connexions 
unite together all the surfaces, which when the battery is 
charged, take by induction the same state. A battery con- 
structed in this way, contsuns ip the bulk of a 4to volume 
a very powerful instrument, and when made of plate-glass, 
it is extremely easy, by varnishing the edges, to keep the whole 
of the inner surfaces from the air, and to retain it in a con- 
stant state of dry insulation. 

Frpm the superbrity of mica over glata in the thinness of its 
fdfttes, Its toughness, and flexibility, and its greater power of 
insulatton, these m every proMhility that an admirable instm- 
tnent might ht constructed in this way with iU^SkOimwis 
Joumtd, I. p. 292« 

24. New Woolfe*s Apparatus. — Dr. Hare, of the Univer- 
sity of Pennsylvania, has contrived a new apparatus for the 
impregnation of fluids by gasses, or for other purposes for 
which Woolfe's apparatus is used. Its convenience consists in 
being easily taken apart and put together, and, if required, of 
being constructed in only two pieces, though with several 
chambers. One part of the apparatus consists of several con- 
centric glass jars, so proportioned in size as to admit of glass 
receivers between them ; these, are the various chambers for the 
wa^r or solution, ancl the inner ones are more convenient if 
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furnished with feet^ for then there is more space for the fluid. 
A series of glass receivers, coatracted at top in the usual way, 
form the other part of the apparatus. Their number and size is 
to be such, that one will go between each giass jar, and they 
are to be connected together by the necks air upn^ in a way 
that, when put down among the glass jars, each shall take its 
proper place ; a trumpet-formed tube is to be fixed in the midst 
of these receivers, its wide termination being destined for the 
inner jar, and the narrow end to pass upwards through the 
necks of the receivers, and to form the only aperture through 
them ; on this is fixed globular receiver, to which a retort 
generating gas or any other apparatus, may be fixed. When 
used, as for instance in the production of 
muriatic acid, water is put into the jars, 
and the receivers dropped down until 
their edges dip some way into the water, 
then muriatic acid gas being made to enter 
above, any impurities it carries over are 
deposited in the balloon, and the gas 
passes down the trumpet tube, and is ab- 
sorbed by the fluid beneath. When that 
portion of the fluid is saturated, the gas by 
its pressure depresses the solution, and 
escaping into the first receiver, gets round 
the edge of the jar, and comes in contact with the water on its, 
outside in the second jar ; it becomes also saturated, and then, 
the gas passes into the second receiver, and so on. 

The form and the shape of this apparatus are easily varied^^ 
they have been made of porcelain and stone ware, they hare 
also been made square and oblong. Dr. Hare, has found them so 
effectual as to produce a strong solution of muriatic acid in the 
central jar, when the fluid in the third and external jar has not 
been at all acid. — SUJimajCs Journal^ Vol. I. p. 410. 

25. New Method of pteparing the Purple qf Cassim, — ^The 
Count de Mftistre says, that placing a sequin in contact with 
mercury at one of its surfaces, and twenty-four hours after 
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fusiog it with an equal weight of tin, an alloy was obtained, 
which was fusible in boiling resin. Afterwards triturating this 
alloy with pure caustic ms^esia in a mortar, a powder was 
obtained of a very fine purple colour. 

26. FulffumUmg Odd. — Count de Maistre also describes a ful- 
minating gold obtained by pouring a small quantity of solution 
of gold into red wine, (Bordeaux) ; a sediment formed which, 
when dried, and placed on burning charcoal in an iron capsule, 
exploded. 

27. Soda cUum. — ^An alum, containing soda as its alkaline 
base, has been sent to the Royal Institution, by Mr. Beatsoi^, who 
states that it is decomposed, when in solution, by cold, which 
causes the separation of crystals of sulphate of soda. It is 
decomposed also by salts of potassium, which separate from it 
crystals of common alum. A hasty analysis of it, made in the 
laboratory, gave, in lOOpartsof this alum, 51.2 of water, 32.14 
sulphuric acid, 10 alumina, and 6.32 of soda ; 

Or, Water ».... 51.2 

Sulphate of alumine •••••..• 26.1 
Bi-sulphate of soda ..«..• 22.4 

99.7 
This gives 2 proportionals of sulphate of alumine, 1 proportional 

of bi-sulphate of soda, and 28 proportionals nearly of water ; 

hence its composition seems to be very analogous to (hat 

of common alum, as ascertained by Mr. IHiillips. 

It crystallizes in octoedra, which are generally very imperfect. 

(See Jmmaly page 363, Vol, VL) M. F. 

28. On the conversion of Ligneous matter into Oum^ Sugar, a 
particular Acidf and Ulmin. — ^M. Braconnot*s researches on these 
substances are of extreme importance, from the relation they 
have to the conversion and formation of the same principles by 
natural processes. The following is a compressed account of 
his Memoir, which has just reached this country. 

Whilst examining the action of sulphuric acid on wood, 20 
grammes (308.9 gr.) of dried elm saw-dust were moistened 
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with cokL Bidphiiric acid, of sp. gr. 1 .827, aod the mixlare stirred ; 
it heated, and mnch sulphurous acid gas was disengaged. The 
wood became black, and appeared to be charcoal, 'but was not 
so in reality. Water was poured on the mixture, and the black 
powder separated ; when dry, it burned with flame. It did not 
cokyar cold water, but with boiling water . aad alkalii^e sokitkms 
ga;¥e a deep brown sohition. It was nearly in the state which 
the saw-dust would have acquired by exposure for some years 
to air and moisture. The nearly colourless acid Kquor, after 
being saturated ¥dth carbonate of lime, gave on evaporation, a 
yellow gummy matter, with a solution of which sub-acetate of 
lead formed an abundant white magma. The gummy matter, 
acted on by weak sulphuric acid, gave acetic acid, and a preci- 
pitate of sulfdrnte of lime. 

Hie experiment was repeated, with 16 giiammes (247.1 gr.) of 
the saw-dust; but instead of mixing the whole quantity of mar 
tarials at once, small portions of the wood were triturated at a 
time, adding the acid by degrees ; stiU sulphurous acid was 
disengaged, but a very thick tenacious mucilage was obtained. 
This was difiused in water, and &ltered through a doth; there re- 
mained a Mack insoluble matter, weighing 5 grammes (77.2- gr.) 
similar to thai before-mentioned. The acid liquor, saturated 
with chalk, and then evaporated, gave 10 grammes (154^ gr.) of 
a substance of a reddish brown colour. 
, As MM. Fourcrc^ and Vauquelin state, that vegetable sub- 
staai^es^do not deconqpose sulfdmnc acid wiieAcold, M. Bra- 
connot sought some other ligneous substance that would not 
produce this eflRsct, and ultimately selected hempen clotji; 25 
grammes (386.1 gr.) of this cloth, in small pieces, lost on drying 
1 gramme (15.5 gr.) of water. It was moistened in a glass mor- 
tar, with 34 grammes (525) of sulphuric acid added by portions, 
and continually stirred with a strong rod of glass, that the acid 
might penetrate all parts, and that the heat caused by each addi* 
tion of it, might be dissipated before more acid was added ; 
not the slightest portion of sulphurous acid was disengaged. A 
quarter of an hour after the mixture was made, it was nriU>ed 
in the mortar ; the tissue of the cloth disappeared, and a very tena- 
cious mucilage, hcmiogeneous, and little coloured, was obtained 
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TbM wfti leA for tw«ity-lb«r faosrs, and waff then entinely so- 
luble m water, m\i^ the exception of ui amylacioua mUter, 
weighing, when dry, 2.6 graMniieB (38^ ^.). ft wi» a portion 
of the cloth not per^tiy altered by t&« acid. The diluted aoid 
mnctlage was ^abirated with chalk, and fiheied tllro«^ dstk, 
it was then dear, and of a digfat amber cdoor. After warii-* 
ing the ffiter well/ and preftaing' atmigly the anlphata of 
lime, all tfie Kqtiors were uliikedi and evaporated to a aynip, 
yAm\k was less colomred than that of capillake. A siiaUqnan- 
Ifity of sulphate of lime separated on cooftmg. The evi^niftion 
being cbntmned to dtyness, a slightly colonredtranapaBent gum 
was obtained ; it weighed 1l6.t grammes (404;6 gn^ and was pao«> 
duced from 2i,6 grammes (332 gr.) of cloth, abstractmgihe one 
gramme of water, and the 2.5 grammes (36.6 gr.) of amylacions 
ligneous matter. The sulphate of lime also retained a portion of 
vegetabb matter, for it blackened, Sfc. on bel^ heated. To as* 
certain whether this increaBeof weight was due to tlw fixation of 
the elements of water, or sulphuric acid, five grammes (77.2 gr.) 
<^the gcnn werediMolved m water and oxatic add added to them. 
'Rie prec^tate collected, and ^on^y heated> gvre ,28 gvaiiMMs 
<4,3 gr.) of lime. The solution then evaporated to dryness 
Was treated mA boiling nitric acid, Bad diluted with water) 
nitrate of Uurytes then gave a fnreeipk&Ae, which, headed red, gave 
1.6 grammes (24.7 gr.), equivalent bo ,54 grammes (8.34 gr^ 
of sulphuric acid. As no aeriform matter was disengaged dur- 
ing the action of the add on tike dmh, the 1i6.2 gramtnei 
(4f^'.6 gr.) df gum may be inppoaed to be th«i« (^onstimted. 
Ligneous matter 21 .5 

Elements of sulphuric acid fixed in an un- 
known manner * ••' 2.83 

Elements of water fixed in an unknown 

manaer.. •••••« *« • .4 

GoBibiaedltme.k.*.* • 1.47 

26.5^ gr. 

Hence it aippears probable, that the heat evolved during the ac- 
tion of sulphuric acid on vegetable substances is occasioned by 
the fixation of the elements of the acid and ef water. 
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When the tulphiwric acid was dilated witlihalf ite weight of 
water, il had no actbm cm the Hnen, cold; Imt heated, itfonned 
a homogeneons paste, whidi, onxed with water, resenyod 
boiled alar^; ferther diluted, it appeared Uke an enmliioii. 
When oheerved in the son, a nuoftbtf of briiUant scales were 
seen in it, as in a solution of soap. By standing, it deposited a 
sidistance reeettbliaig starch in appearance, bet not haxring its 
properties. The iaqnor separated, gare a very small ifoanlily 
ofgttm. 

If the cloth be moistened with nitrie acid, there is no alteratton 
at CDOHDOB. temperatures, but exposed to a hot-water bath until 
nitrous gas begins to fom, it is converted into a white and 
uniknto paste exactly like that obtained by the sulphuric add. 
Washed and dried, it had a satin afi|ieai«nce, especially 
when reduced to powdev; if moistened, a slight. hissing w«* 
heard, and it formed a paste, it is not soluble in potash, and 
appears to be the ligneous matter of tlie ^nen very sliglsdy 
altered. 

The gtoa obtained by the action of suiphosic acid on linen 
w«s pnnfied by precipitating it by sub acetate o£ lead,, and de* 
composiiig this compeund by sulfrfiunc dcid* llie liquid w^ 
ofuporated to a sufficient degree amd the sulpkate of lead 
being sepatated, the gum waa thrown down by alcohol. Hm 
sulphuric acid it retained was separated by heatii^g it with 
dside. of liead, and the small quantity of lead stiyil retained in 
solution, then se{toated by su^uretled hydrogen: the fiK 
teied liquor bemg erapotated, tbe gum was obtained as pare 
as possiUe. 

The gum then resembled gum-arabic. It was transparent^ 
of a sli|^ yellow colour, inodotous, ins^d, though it red^ 
dened tincture of turnsole, and aippeared to behave l^ce an 
add. The fracture was vitreous. It adhered strongly to the 
vessels in which it was evaporated, and fonned en than a 
shining kind of varnish. It fonned a mudUge less tenacioos 
than that of gum-arabic. Heated, it burnt, giving out a 
strong odour of sulphurous acid, occasioned by die preaehce of 
sulphuric add in such a state of combination as to be incapable 
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of dataotiott by the ummI agents. Its retidauin ccuitaiiied 
tnWM of i«l|dMt)e of lime. If it be mixed wi^ potash, and 
healed until ptfttaliy deoompoeed, no snipharoiia add is 
giften off» but the residimm being dissolved in water and nitric 
add added, a brown flocculent matter predpitates, whidi is 
artjfidal ubmrne. Nitrate of barytes tests sulphuric add in this 
filtexed liquor. Red sulf^iate of iron doetf not at all afiect the 
gun, though it coagulates abundantly with gum-<arabic. Nitric 
add, by acting on it, forms a large quantity of oxalic acid in 
fine crystals, but no mucous add. 

The gam, treated with diluted sulphuric add, pcodnoes two 
remarkable substances, — yugar, and an add. 

24 giammes (370.6 gr.) of old doth, well dried, were lednced 
into gum by 34 grammes (525. gr.) of sulphnric add, as before 
doMribed; the add mixture diluted with water deposited 3.6 
grammes (55.5 gr.) of ligneous matter but little altered. The 
dear fluid, thus diluted, was boiled 10 hours, and thensatwated 
with carbonate of lime. This fluid did not predpitate sub acetate 
of lead, and contained no gum. It was evaporated, and dried 
as&r asposBible» and gave an odour of caromd. Itthenwfigh- 
ed 23.3 grammes (359-8 gr.) furnished by 20.4 grammes. 
(315 gr.) of doth, though there were scnne losses. This sugary 
matter .was made into a syrup, and, in 24 hours had began to 
crystallise; in a few days, the whde was a solid mass of 
crystallised sugar. This was strongly pressed in doths, and 
crystallised a second time : it was then moderatdy pure, bat, 
treated with animal charcoal, it became of extreme whiteness. 
The crystals were in spherical groups, formed by the union of 
small direrging plates. They are fusible at 212^ Fahrenhdt 
The sugar has an agreeaUe taste, and produces a sensation of 
coolness in the mouth. It dissolyes in hot alcohol, and crys- 
tallizes by cooling. Dissolred in water, and fermented by a little 
yeasty it gare a vinous liquor which furnished akohol by distil- 
lation. Burnt with potash, and its charcoal washed with diluted 
nitric acidy it gave a fluid not troubled by mtrate of barytes. It 
is evidently identical with the sugar of grapes and of starch. 

When the diluted add mudlage was boiled with oxide of lead 
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for a long time, to separate all the sulphuric acid, a peculiar aoid 
was formed at the same time with the sugar above descr^MNl. 
This was dissolved out from the evaporated sugar, by rectified 
akohdy but as a portion of sugar was also taken up, it was evur 
porated to a syrup, and agitata with ether. The ether upon 
evaporation gave an acid nearly colouriess, very sharp, almost 
caustic, and setting the teedi on edge. It was deliquescent and 
uncrystallistble. It became brown in the air by degrees, if 
warmed; and, when heated in a capsule, it turned black and 
began to decompose below the heat of boiling water. If di» 
luted in this state with water, flocculi of carbonized vegetable 
matter separated, and sulphuric acid was detected in the fluid. 
If heated above the boiling point of water, its decomposition is 
very n^id, and much sulphurous acid is diseilkgaged. 

This acid does not affect metallic solutions. Nitrate of barytes 
and sub-acetate of lead are not troubled by it It acts on car* 
bonates with effervesc&ice. It appears to dissolve all metallic 
oxides, forming soluble salts, uncrystallizable, deUqueseent, and 
insoluble m rectified alcohol. It dissolves iron and zinc, liber- 
ating hydrogen. It forms with barytes and oade of lead, salts, 
very solnUe, and of a gummy appearance. It will evoi disadve 
a certain quantity of sulphate of lead. It is composed* of 
sulphur, carbon, hydrogen, and oacygen; or, of a vegetable matter 
and the elem^its of sulphuric add, but the state of combttiatioii 
is unknown. 

If sulphuric acid be dlowed to act on silk for a short tfane 
and then the mixture be diluted with water, a mucilage is 
obtained resembling gum tragacanth. More water bong added 
it precipitates entirely, but a large quantity of hot water dis- 
solves it If the silk be treated in a mortar with sulphuric acid 
for 24 hours, a difierent result is obtained. It is then entirely 
soluble in water, and uriien the acid is separated by chalk, and 
the solution ev84[>orated, a reddish transparent substance is ob- 
tained resembling glue, the solution of jduch is abundantly 
precipitated by infusion of galls, awl sub-acetate of Head. 

Gum, treated with sulphuric acid, gave results very nearly 
the same as cloth. Sugar became darkened by the acid, but de* 
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ponted no Charcot! ; the snfostanoe obtained from the neutralized 
solution was of a deep brown colour, and of a sweet bitter 
taste. It gave, when heated, rapOnrs of snlphnrous acid. 

M. Braconnot then proceeds to shew that by afostractmg die 
elements of water ftottt wood, it is converted into a substance 
resembling vbnm. Ligneoiis fibre is not at all soluble in cold 
potadh, but if equal weights of caustic potash and saw-^ust, 
moistened widi a little water, be heated in a platinum or mm 
crucible, and, contimiaily agitated at a certain poht, the wood 
wBl soften, and instsintly dissolve in die alkali, widi m«ch swd- 
ling. If the crucible be then withdrawn, and put into water, ill 
the mixture will dissolve, except a smidl earthy resMtie ; and « 
deep brown finid will be obtained, containing potash combined 
with ulmin ; an acid will separate the latter, which only requires 
washing to be pure. If the acid liquor be saturated with lime, 
and evaporated to dryness, alcohol, when digested on it, wil] se- 
parate acetate of potash. Wood, thus treated, gives a fourth of 
its weight of nlmin. 

Artificial ukniB, when dry, is black as jet; it is very brittle, 
breaking into angular fragment ; its fracture is vitreous, it is 
neaiiy Insipid and inodorous. When dried, it is insoluble in 
water, hot if just precipitated, it dissolves in small quantities, 
making a brown solution. It does not contain more dian ^^^^ 
of uhnin, but it fiK>thB on agitation like solution of natural 
ulmin. 

When compared wHk natural ulmin, from the beech tree, by 
the action of ve-agents, it wa6 very similar to it. It combines 
with potash readily, and neutralizes it. Tlie combifialion is very 
soluble, and isprecipitated by aci^, earthy and metallic salts, and 
lime water: this combination may, perhaps, be usefbl as a 
colour. It combines widi ammoraa ; it fs soluble in concentrated 
sulphuric acid, but is precipitated by wa;^ ; it dissolves readily 
in alcohol, and appears, when slowly evaporated, to crystallize 
from it. The solution it precipitated by water. When heated, 
it swells and bums witb a little flame. 

Such is a brief account of M, Braconnofs paper, birt the mat- 
ter is so excellent, and so free from any thbg extraneous, that 
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its value should not be estimated until the paper itself has been 
read, for which, see Annates de Chimie, xii. p. 172. 

IV. General Literature. 

1. Orecian University, — ^An University has been established at 
Corfu, hj Lord Guildford, under the auspices of the British 
Government. His Lordship has appointed to the different schools 
Greeks of the first abilities, and his attentions have been se- 
conded with much effect by Count Capo dlstria, a native of 
Corfu, who, being apprised that M. Polito, a young Leucadian, 
possessed of knowledge and talents, desired to profess che- 
mistry in the Ionian islands, remitted to him funds sufficient 
to procure the apparatus necessary for the laboratory, Sfc. 

2. Rimer's Iliad, — ^There has been discovered in the Ambr9sian 
library, at Milan, a manuscript copy of the Iliad of Homer, which 
has attracted the attention of the learned for its antiquity, 
appearing to border on the fourth century; and, by 60 pic- 
tures in it equally ancient. It is more ancient by about six ages 
than the one on which the editions of Homer are founded. The 
characters are square capitals, according to the usage of the best 
ages, without distinction of words, without accents, or the aspi- 
rates; that IS to say, without any sign of the modern Greek or- 
thography. The pictures are upon vellum, and represent the 
principal circumstances mentioned in the lUad, These pictures 
being antique and rare, copies o^them have been engraved with 
the greatest exactness. They are not perfect in the execution, 
but they possess a certain degree of merit, for they give ex- 
act representations of the vestments, the furniture, the usages, 
the edifices, the arms, the vessels, the sacrifices, the games, the 
banquets, and the trades of the time, with the precise characters 
of the gods and heroes, and other numerous marks of their an- 
tiquity. M. Angelo Maio, a professor at the Ambrosian College, 
has caused the manuscript to be printed in one volume, with the 
engravings from the pictures, and the numerous scholia attached 
to the manuscript. These new scholia fill more than 36 pages 
in large folio; they are all of a very antient period, and the 
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greater part of them are by authors anterior to the Christian 
iBra, and to the school of Alexandria. The anthors quoted are 
140 in number, whose writings have been lost, or are entirely 
unknown. There are among them titles of works which have 
not come down to us, and unedited fragpnents of poets and his- 
torians ; they quote the most celebrated manuscripts of Homer, 
such as the two of Aristarchus,thoseofAntimachus,of Argolichus, 
the common one, in short, all the best of them ; but no autho- 
rities are so often quoted as those of Aristarchus, Aristophanes, 
and Zenodatus, that is to say, the learned men to whom the 
poems of Homer are indebted for the most ingenious corrections. 
The manuscript, however, does not contain the lUad entire, bat 
only the fragments which relate to the pictures. 

Oent. Mag, Ixxxix. 445. 

3. Premium qfthe Highland Socieit/ qf London, — ^At a late gene- 
ral court of the Society, thefoUowmg premiums were resolved : — 

Twenty guineas, and the medal of the Society, to the author 
of the best '^ Essay on the Present State, Character, and Man- 
nersy of the Hi^anders.*' The Essay to be delivered to one of 
the secretaries on or before the 1st of March next. 

Twen^ guineas, and the medal of the Society to the author 
of the best '^ Essay on the Remains of Buildings, and such 
Monuments as may evince the Degree of Civilization which the 
ancient Gaelic Scots had attained." The Essay to be given to 
one of the Secretaries, before March, 1821. 

Twenty guineas, and the medal, to the author of the best 
'^ Essay on the Etymology of the Gaelic language; its Con- 
nexion with other Languages, where it originally existed, and 
whence derived." The Essay to be given in before the 1st of 
March, 1822. 

Twenty guineas, and the medal, to the author of the best 
'< Essay on the ancient History of the Kingdom of the Gaelic 
Scots, the Extent of the Country, its Laws, Population, Poetry, 
and Learning." The Essay to be given in by the 1st of 
March, 1822. 

Twenty guineas, and the m^al, to the author of the best 
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" Essay on the peculiar Character of the ancient Qael, with 
their Institutions, and civil and warlike Habits/' The Essay to 
be pren in to the secretary, by March 1, 1822. 

4. Cambrian Society inDyfed. Premiums for 1820. — A pre- 
mium of ten pounds for the best *^ Glossary to the Poems of 
the Cynfeirdd, or most ancient Bards of Britain, who lived 
prior to the end of the eighth Century, preceded by an Essay 
on the Authenticity of the said Poems, on the true Orthogn^hy 
of their Language, and, on the Characteristics of their Fictions," 

A premium of ten pounds for the best '' Essay on the Origin, 
Credibility, and authentic Evidences of the Tradition respecting 
the Chair of Glamorgan, and the political and religious Prin- 
ciples of Bardism." 

A premium of ten pounds for the best ** Essay on the Evi- 
dences and latent Remains of Druidism and Paganism in the 
Poems of the ancient British Bards." 

5. Prize Question. — The Royal Society of Sciences at Got- 
tingen has proposed for the subject of a prize to be awarded in 
November, 1820, '^ A critical Synopsis of the most ancient 
Monuments of every Description hitherto discovered in Ame- 
rica, to be placed in Comparison with those of Asia, Egypt, 
^c.** The Memoirs to be written in Latin. Value of th9 
prize, fifty ducats. 

6, Antiquities, — Some time since, in digging, to make gas-tanks 
at the low lights near North Shields, in a place called Salt Marsh, 
in Pen Dean, at the distance of 12 feet 6 inches from the surface, 
the workmen came to a framing of large oak-beams, black as 
ebony, pinned togedier with wooden pins, or tree-nails, the whole 
resembling a wharf, or pier, whither ships, drawing 9 or 10 feet 
of water, had come. Julius Agricola had his fleet in the Tyne 
about the 83d yeai* of ^e Christian csra ; and it is supposed he 
may have ipoored some of his ships here, though the brook 
Don, near where Jarrow church now stands, is said to have been 
his station^ The Danes often moored fleets in the Tyne, during 
their excursions in the ninth, tenth, and eleventh centuries. 
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SELECT LIST OP NEW PUBLICATIONS 

DURIKO THE LAST THREE MONTHS. 



Transactions of Societies. 
Medico-Cbirurgical TransacUons published by the Medical 
and Chirurgical Society of London, ato. Vol. 10. Part 1, 
I0s.6d. 

• Memoirs of the Caledonian Horticultural Society. No. 9, 
(with a Plate) being the first number of Vol. 3. 8vo. Ss. 

AoRicuLTURx, Botany, and Horticulturb. 

The Farmer's New and Complete Account Book. By R. 
Swinboume. l(k, 6<L 

The Fiumer's Lawyer : cont^uning the whole of the law and 
local customs in regard to Agricultural PossessioiB, Properties, 
and Pursuits. By T. W. Williams, Author of '' The Justice of the 
Peace/' <5^., SfC. 8vo. 8*. 

' The Farmer's Companion; or complete System of Modcvn 
Husbandry. By R. W. Dickson. 2 vols. 8vo. 2/. 2$. boaids» 

Hortus Marybonensis, or a Catalogue of Hardy Herbaceous 
Plants, deciduous and evergreen Shrubs, Forait and Fruit Trees, 
systematically arranged, and now growing in the botanical gulden 
and nurseries of Thomas Jenkins, Regent's Park. 8vo. 5#. 

Dialogues on Botany, for the use of young persons. 9«. 

Practical Hints on Domestic Rural Economy^ relating parti- 
cularly to the utility, formation, and management of Kitchen and 
Fruit Gardens and Orchards. By William Speechley. 8ih>» 

7^. 6ef. 

Geology and Mineraloov. 

An Introduction to Mineralogy. By R. Bakewell. With 

plates^ exhibiting 155 figures of minerals. 1/. Is, 

Mechanics. 

Observations on the Means of denying from Flax and Hemp 
manual employment for Labourers of every age. 2#. 

A Short Account of a New Principle of a Rotative Steam 
Engine, invented by Sir William Congreve. 8vo. 5s. 

Vol. VIU. 2 D 
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An Elementary Treatise on Mechanics. By W. Whewell, 
M. A., FeUow of Trinity College, Cambridge. Vol. L, contain- 
ing Statics, and part of Dynamics. 8vo. 15*. 

Medicine, Anatomy and Surgery. 
Inquiry into Dr. Gall's System concerning Innate Disporitions, 
the Physiology of the Brain, Materialism, &c. By J. P. Tapper, 
8vo. 6s. 6d. 

A History of the High Operation for the Stone, by Incision 
above the Pubis, with observations on the advantages attending it, 
and an account of the various methods of Lithotomy, from the 
earliest periods to the present time. By J. C. Carpue^ F. R. S. 
8vo. Ss. 6d. 

A Letter to the Right Hon. Viscount Palmerston, on the subject 
of an Ophthalmic Institution for the Cure of Chelsea Pensioners. 
By John Vetch. 2s. 6d. 

The Atmosphere and Climate of Great Britain, as connected 

with Derangements of the liver, Sfx. By Dr. James Johnson. 9s, 

A S^es of Engravings, representing the Bones of the Human 

Skeleton. By John Barclay. 4to. 1/. Is. ; or royal 4to. 1/. l6s. 

PartL 

Cases of Hydrophobia. By George Pinckard, M. D. 8vo. 
A Treatise on Syphilis. By Swediaur. 2 vols. 8vo. \L ^. 
Popular Remarks on Nervous, Hypochondriac, and Hysterical 
Diseases : to whiclr are prefixed, Observations on Suicide. By 
T. M. Caton. 8vo. 3^. 6d. 

An Essay on Two Mineral Springs recently discovered at Har- 
rowgate, and on the Springs of Thorp Arch and Jekley, 4^. By 
. Adam Hunter, M. D., F. R. S. E. 8vo. 

History of the Great Plague which visited London in the year 
1665. By D. Defoe. 8vo. 12*. 

On Apoplexy, including Apoplexia Hydrocephalica, or Water 
in the Head. By John Cooke, M. D., Fellow of the College of 
Physicians. 8vo. 12$. 

A Treatise on the Radical Cure of Henua or Rupture, by 
intentional means. By William Dufour* 8vo. 5s. 
Pathological and Practical Remarks on Ulcerations of the 
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Genital Organs. By James Evans, Surgeon of the 57th Regi- 
ment. 8vo. 5s. 6d. 

The Dissector's Manual. By J. H. Green, Demonstrator of 
Anatomy at St Thomas's Hospital. 8vo. 10«. 6d. ; with plates l6s. 

Military and Naval. 

Observations on the tendency of M. Capot's Treatise on the 
Defence of places by Vertical Fire. By Col. Sir Howard Douglas, 
Bart. 12mo. 10s. 6d. 

A Treatise on the Pointing of Naval Ordnance. By Sir Wil- 
liam Congreve, Bart. 8vo. 5s. 

A Treatise on Light Infantry, and on Practice at the Target; 
with a new mode of Platoon Exercise. By Capt. George Black 
of the 54th R^ment 12mo. 4s. 

Cavalry, Remarks on its Organization, Equipment, and Instmo* 
tion ; from various authorities. By an Ofiicer of Hussars. Qs. 

A Claim to the Invention of Tube Sight, for giving greater 
effect to the fire of artillery, more particularly at sea, 4^« By 
Archibald Duff, Post-Captain. 8vo. 2s. 6d. 

Official Instructions in Military Equitation, in which the Prin- 
ciples and Pi^tice of Horsemanship, the proper Position on 
Horseback, and the Aids of the Bridle-hand, and of the Legs, 
are clearly defined ; containing also. Directions for the Breaking 
and Training of Horses. 8vo. 20 plates, Ss, 6d. 

MiMELLAVEOUS. 

Edinburgh Encyclopaedia, or Dictionary of Arts, Sciences, 
and Miscellaneous Literature; conducted by David Brewster, 
LL. D., F. R. S. London and Edinburgh, l^c. <^c. VoU XIII, 
Part IL 4to. 1/. Is. 

Mu Accum has in the press, A Treatise on the Adulterations 
of Food, and Culinary Poisons ; exhibiting the fraudulent sophis- 
tications of Bread, Wine, Beer, Tea, Coffee, Cream, Spirituous 
Liquors, Cheese, Mustard, Vinegar, Olive-oil, Pickles, Confec 
tionary, and other articles employed in domestic economy, and the 
methods of detecting them. 

2 D2 
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Natural H^stort. 

A Conchological Dictionary of the British Islands. By Dr. 
Turton : \^ilh 100 specimens. Qs. plain — 14*. coloured. 

British Ornithology; containing Portraits of all the Britisk 
Birdsy including tliose of foreign origin^ which have become do- 
mesticated ; drawn, engraved, and. coloured, by John Hunt* 
8vo. Parts I. to IX. 9.y. each Part. 

Topography. 

The History, Civil and CommerciaU of the British West Indies* 
By Dl-yan Edwards, Esq., F. R. S.» S. A. With a continuation to 
the present time. Fifth edhion, with Maps and Plates. In 5 vols. 
8VO; and 1 vol. 4to. 3/. I2s. Vols. 4 and 5 separately, to com- 
plete former editions, 1/. lOs. 

History of the University of Dublin, illustrated by thirty co- 
loured Plates, by eminent artists, from Drawings by W. B. 
Taylor. Part I. 105. 6d. 

A Topographical and Historical Account of the City and CouRty 
of Norwich, its Antiquities, Modem Improvements, 4^. By 
J. Staccy 8vo. 7s. 

Excursions through Ireland, No. I. By T. Cromwell* IllttS- 
tmted by 600 engravings. 12mo. ts. 6d. 8vo. 4s. 

Excursions through the County of Surrey, comprising Descnp* 
tions of the Residences of the Nobility and Gentry, Remains of 
Antiquity, and every other most interesting object of curiosity* 
Edited by T. Cromwell. ISpno. No. I. 2«. 6d. 

A Series of Views of the Lakes of Cumberland and Westmore- 
land, and of the neighbouring Mountain Scenery. Drawn and 
engraved by R. Westall, A.R. A. No. I. fol. IL 

Cape of Good Hope Calendar and Guide ; giving an accovut 
of all the public offices, military forces, and other establishments 
there ; together with a brief account of its soil, climate, and agri- 
culture* 12mo, 45. 6d, 

An Account of the Colony of the Cape of Good Hope ; whh 
a view to the information of emigrants. 8vo. 6*. 6d. 

Hints on Emigration to the Cape of Good Hope. By W. J. 
lUirchell. 2*. 6d. 

The Emigrani's Guide to the Cape of Good Hope. By John 
Wils n. 8vo. 



Digitized by LjOOQ IC 



Seiect List of New Publications. 401 

The Emigrants Directory to the \Vej»tcrn Stales of North 
America, including a Voyage out from Liverpool. By Wjlliam 
Amphlett. 8vo« 6s, boards. 

T^e Emigrant's Guide to the British Settlements in Upper 
Canada and United States of America ; including Smith's Geo- 
graphical View of Upper Canada, with Extracts from Original 
Letters of a Lancashire Farmer, and other residents ; and He- 
marks on the superior advantages of the above places to the Capo 
ef Good Hope, New South Wales, Sfc. 8vo. 3^. 

A Sitatistical, Historical, and Political Description of the Colony 
of New South Wales, and its dependent Settlements on Van Die- 
man*s Land ; with a particular Enumeration of the Advantages 
which these Colonicsoffer for Emigration, !ind their superiority, in 
many respects, over tljosc possessed by the United Slates of Ame- 
rica. By W. C. Wcntwprth, Esq., a i\aliye of the Colony. Sv^. 
price 12*. 

A Description of the Western Islands of Scotland, including tlie 
Isle of Man ; comprising an Account of their Geological Struc- 
ture, with Remarks on their Agiicuhure, Economy, Scenery, 
and Antiquities. By J. MaccuUoch, M.D., F.L.S. 8vo. 2 vols, 
with a 4to* vol;.. of plates. 3/. 35. 

Voyages and Travels. 

Voyage of Discovery to Corea and Loo Choo. By C^pt;ain 
Basil Hall, R. N. A New Editipn, containing the Narrative Part 
otiliff with a map and plat^. 8vo. Js. 

Account of the Kingdom of Nepal, and of the Territories 
annexed to this Dominion by the House of Gorkha. By Francis 
Hamilton (formerly Buchanan), M.D., F.ll.S. L.E. and Fellow of 
of the Societies of Antiquaries, and of the Linnsean and Asiatic 
Societies. 1 vol. 4to. with engravings. 2/. 2s, 

Letters from Palestine, d^riptive of a Tour through Galilee 
and Judea ; with some Account of the Red Sea, and of the pre- 
sent State of Jerusalein. By T. R. JpUiffe, A. M. 

Scientific Works Recently imported. 

M6moires dt 1' Academic Royalc des Sciences dc I'lnstitut dc 
Frances Ann^e 1817. tom. 2. 4to. 1/. 16^. 
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Lacroix, Traits de Calcul difl^ientie, et de Calcul iotegril. 
tom. 3. Nouvelle edition. 4to. 2L 2«. 

Borgnisy Trait^ complet de Mecanique appliqu^ aux ait». 
5 dme partie, MachiDes d'Agiicuitare. 4Co. 1/. 144. 

Vidal La Holographie, Alphabet XJniversel des Sons. Methode 
nouvelle d'^crire aussi vite que la par^ dans toutes les langucs. 
4to. fig. lOs. 

Nouveau DicUonnaire d'Histoia* Naturelle, tom. 31, 32, 33, 
8vo. 2/. 8#. 

Dictionnaire des Sciences Naturelles, tom. 13, 14, 15. 8vo. 
IL 10*. 

Dictionnaire des Sciences Naturelles, Planches Cahicrs 12 et 
13. I6i. 

Laennec, de T Auscultation Medicale» ou Trait^ du di^gnoitic 
des maladies des poumons et du coeur, fonde principalcment sor 
ce nouveau moyen d'exploration. 2 torn. 8vo. fig. I/. U. 

Bilhon, Principes d* Administration et d'Economie Politique des 
Anciens Peuples, appliques aux Pcuples Modemes, 8ro. lOf. 6^. 

D'Aubuisson de Voisins, Trait^ de Geognosie. ou £xpos4 des 
Connaissances actuclles sur la Constitution Physique et Minirale 
du Globe Terrestre, 2 tonr. 8vo. 1/. 6s. 

Encyclop^die Methodique, *LXXXVni. Livraison (Botanique 
aeconde partie du tom. 2. des Illustrations des Genres ; Physique, 
premiere partie du tom. 3 ; MMicine, premiere partie du tom. 
9.) Trois parties, 4to. avec 50 planches, 3L 12#. 

Cuvier, Recueil des Eloges Historiques lus dans les Stances 
Publiques de Tlnstitut Royal de France, 2 tom. 8vo. iL 

Fischer, Physique Mecanique. Traduite d^ TAUemand, avec 
des notes, ^c. par M. Biot, 3^me 6dit. revue et augment^, 8to. 
10#. 

Monge, G^m6trie D^criptive, 4^me Mit aUgmenft&e d'une 
Th^rie des Ombres et de la Perspective, extratte des Papien de 
TAuteur; par Brisson. 4to. \L 

Broussais, Lemons sur les Phlegmasies Gastriques, dites Fibres 
Continues essenticllcs des auteurs, et sur les Phlegmasies Cutan^ 
aigues ; par Caignon et Quemont, 8vo. 7s* 

Saint-Martin, Memoires Historiques et Geographiqucs sur 
TArmtnie, suivis du texte Armeuien de THistoire des Princes 
Orp^lians, par E. Orp^lian, archev^ue de Siounie, et de celui 
des Geographies attribuees k Moise de Khoren et du Docteur 
Vartan,^avec plusieurs autrcs pieces relatives h THistoire dcTAr- 
menie; le tout accompagn^ d'une Traduction Fran9aisc et de 
Notes Explicatives. 2 tom. Svo. 2/. 2s. 
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Aberration of stars, investigation of the corrections of, 1^-27. 

Acetate of lead, new ore, 379-380. 

Adds of arsenic, composition of, 378. 

^tna Wines, strength of, 168. 

Africa, account of the plague in, 183-185. 

Agency of galvanism, observations on, 72-87. 

Air, on the floatage of small heavy bodies in, and on certain atr 
mospheric phenomena dependant thereon, 245-258. 

Alkali, new vegetable, accoimt of, 156, 157, 378. 

Alia Ordcid, (a Capuchin mission in Spanish Guayana,) plan of, 
280. Ite present state, Und, 28 1 , 282. 

America, scientific expedition into the interior of, 188«->De8crip^ 
tion of Indian antiquities there, 224-232. 

Angostura, ioumal of an excursion from, to the Capuchin mis- 
sions of the Caroni, 260-287. 

Ants, utility of, in destroying venomous insects, 174, 175. 

Arsenic, composition of the acids of, 378. 

Astronfimy, progress of, in Germany for 1818, 84 — 95— Priac 
Question in, 345. 

Atmosphere, description of a new hygrometer, for measuring the 
force and weight of aqueous vapour, and the corresponding 
evaporation in, 298-318— Detail of experiments with9 319- 
322. 

Aurora Borealis, remarkable, notice of, 357, 358. 

B; 

Bath, notice of a proposed scientific institution at, 190, 191. 

Battery, new electrical, notice of, 384. 

Berzelius, (M.) on the analysis of euclase, 171, 172. 

Bismuth, beneficial effects of the white oxide of, in a severe dis- 
order of the stomach, 295-298. 

Bladder, on the production of calculi m, 205— Nature of them, 
205-210— Treatment of them, 211-218. 

Bleaching, notice of discoveries in the art of, 14. 

Boracic acid, found in a volcano, 350. 

Braconnot (M.) on the conversion of ligneous matter into gum, 
sugar, a particular acid, and ulmin, 386-393. 

Brande (T. W. Esq.) on the medico-chirurgical treatment of cal- 
culous disorders, 66-72, 205-218 — Outline of his lectures on 
chemistry, 198 — Description of a portable ^s-lamp, 233, 234 
— On a substance produced during the distillation of coal-tar, 
287-290. 
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Briiam (Great) and France, comparatiYe table of the extent, po- 
pulation, ridieSy debts, revenue, and taxes for the year 1819, 
187, 188. 

BKrdbar<i^, (Mr.) biographical notice of, 28— Embarics for the 
East, in the service of the African Association, 29 — Assumes 
the Mohanunedan costume, and the title of Sheikh Ibrahim, 
30-— Account of his interview with Mr. Lcgh, in Upper E^pt, 
31-34, 38, 39— Sketch of his proceedings in Egypt and Nu- 
bia, 40-44 — Account of his pilgrimage to Mecca, 45-46 — No- 
tice of Mecca, 47— And of tne commerce carried on there, 48- 
50— Account of his dangerous interview with the Pasha of 
Egypt at Taif, 51-54— Account of the ceremonies performed 
by tne pilgrims to Mecca, 55-58 — Is swindled by a pilgrim, 

, 60— His return to Egypt, 64, 65— His death, 66. 



OUcuh, on the production of, in the kidneys, 66— Different kinds 
of, 67— Their treatment, 68-72 — Nature of calculi of the blad- 
der, 205-210— Treatment of them, 211-218— On the animal 
substances which generally accompany uric acid in calculi, 
370-373. 

Cambrian Society, premium of, 395. 

CkanpkcTy on the rotation of pieces of, 383. 

Capuckm Missions of the Caroni, journal of an excursion to« from 
St Thome de Angostura, in Spanish Quayana, 260 — ^Notice 
of the village of Panapana, 261— Arrival at the farm-house of 
San Felipe, 263 — Hospitable reception there, 264 — ^Arrival at 
the missionary station of Camache,t6t(i— Description of it, 265. 
And of the missionary station of San Antonio, 266, 267 — Arri- 
val at Upata, the capital of these missions, 268 — Description 
of it, 269, 270— State of the plantations in its vicinity, 271— 
Industry of a planter at Tarife, 272 — Plan of the mission of 
Ciipapuy, and of the Indian houses there, 274 — Description of 
it, 27*5— -Origin and progress of the Capuchin missions, 276 — 
Tlieir present state generally, 277 — Manufactures of Landa, 
278— Plan of Alta Gricik, 280— Present state of this mission, 
280-282— And of the mission of Santa Maria, 283— Excur- 
sion in the vicinity, 28&— Spanish mode of clearing land, 287, 

Carbonate of magnesia, native, discovered, 171. 

Camache, (Capuchin mission of,) described, 265. 

Camofs theory of defence by vertical fire, strictures on, 290-295. 

Comtis, purple of, to prepare, 385. 

Ceres, (the planet) elements of, 87. 

Chemical science, miscellaneous 'communications in, 154-170, 
362-393. 

CAemisfry, prize questions in, 168. 

Ckesnut-wood, a substitute for oak-bark, 165, 166. 
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CybrMfes of potaMium and sodium, analysts of die mixtores of, 
367, 368 — Of silver, on the decomposition of, by hydrogen 
and zinc, 374, 375. 

dnckana, dEscts of, 182, 183~Notice of it, in its wild state, 
272. 

Cinmabary (native) notice of, 357. 

C^l^9 (river) list of steam-boats actually plying on, 241, 242. 

Coaches^ number of, that daily leave London, ^3. 

Coal, analyses of, 163, 164. 

Coal Tar^ observations on a substance produced during the dis- 
tillation of, 287-290. 

CoUmn of metals, when heated, researches on, 362-366. 

Corned (new) notices of, 151, 152. 

Commerce cf Mecca, 47-50. 

Copper J hydrated carbonate of, 382. 

C(^^ andSOver, oxidation of, 168-170. 

Copying MaMne^ substitute for, 346. 

CoTwmaUy Geolo^cal Society, rei>ort of, 354, 355. 

(htpapwyy (a Capuchin mission in Spanish Ouayana,) plan of, 
274 — Description of it, 275. 

D. 

Dametty (J. F. Esq.) on a new Hygrometer, which measures the 
force and weight of aqueous vapour in the atmosphere, and 
the corresponding degree of evi^ration, 298 — Manner of 
using the mstrument, 301-305 — ^Tables of the force, density, 
and expansion of aqueous vapour at different degrees of tem- 
perature, fromO* to 92% d06-308^Observations thereon, 
308-31 1— Table of the force of vapour, and the full evapo- 
rating force of every degree of temperature, from 28* to 85*, 
311-314— Observations thereon, 314-321— Table of the re- 
sults of the foregoing tables, 322 — ^Application of this Hy- 
grometer to barometrical measurements, 323-325— Meteoro- 
logical Journal, with the Hygrometer, 326-336. 

Jkiyy invariable duration of, demonstrated, 113, 114. 

Dead Sea, Analysis of the water of, 164, 165. 

Defyhiney a new vegetable alkali, account of, 165, 156, 157. 

Derbyshirey notice of the mineral productions of, 349, 350. 

Differential Thermmnetery described, 218-220. 

Donovany (Mr.) experiments of, on the compounds of mercury, 
358-360. 

DougUuy (Sir Howard) observations on M. Camot's Theory of 
Defence by Vertical Fire, 290-295. . 

Dry Rot prevented, 348. 

E. 

JSarihy infhience of the changes of, on the latitudes of pla^es^ 85. 
—Observations on the figure of, 108-114. 
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Earik^inakes, notices of, in South America, 355. — At Trinidad 
and in Lower Canada, 356.— At Kutch, in the East Indies, 356. 
Eclipse of Sept 7, 1820, calculations concerning, 94. 
EUctricUy, (Human), extraordinary account of, 180. 
Engrafting oftree$^ process for, 154. 
Erithric Actd^ directions for preparing, 373. 
Eudasey analysis of, 171, 172. 
Extracts^ method of preparing, by evaporation in vacuo, 360. 

F. 

Faraday^ (Mr.), on the decomposition of chloride of silver by 

hydrogen and by zinc, 374, 375. 
Faujas St, Fond, notice of the death of, 196. 
Figure of the earth, observations on, 108-114. 
Fire Damp, explosion from, 382. 
Fly in turnips, remedy for, 153. 
Foetus, extraordinary animal, an account of, 185, 186. 
Fortifications, (Indian) vestiges of, in North America described, 

224-232. 
Fossil Animal Remains in France, notice of, 351. 
Fossil Elephant found in Siberia^ described, 95-108. 
Fossil Woody stratum of, described, 352-323. 
French, early settlements of, in North America, t26- 
Fulminating gold, to prepare, 386. 
Fusinieri, (Signer), researches on the colours acquired by 

metal swhen heated, 362-366. 

G. 

Oalvanism, observations on the agency of, 72-87. 

Oas, on the preparation of, from oil, 120-124. 

OaS'lamp, (portable) described, 233, 234. 

Oay-Lussac, (M.) on the analysis of the water of the Dead Sea, 

164.— And of the water of the river Jordan, 165. 
Germany, progress of astronomy in, for 1818, 84-95.*-Nuinber8 

of students in the Universities of, 188, 189. 
Olass, brittleness of, to prevent, 383. 
Grecian University, notice of, 393,* 
Ouaiacum, on the action of gluten on, 376, 377. 
Guayana, (Spanish), Joumol of an excursion from Angostura to 

the Missions of, 260-287. 

H. 

Henry, (Mr. W.) Tribute to the Memory of, I.— His birth and 
education, l-2.«^ttles in the medical profess'-^n, 3. 4.^ 
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Notice of his chemical pursuits, 5-8. — His literary pnblica^ 
tions, 9. — ^Notice of his Essay on Ferments, 10, — and his 
Consideration on Wool, Silk, and Ck>tton, as objects of the 
Art of Dyeing, II, 12. — ^Account of his unsuccessful attempt 
to establish a college of arts and sciences at Manchester, 13. 
— His discoveries in the art of bleaching, 14, — retirement 
from public business, and death, 16. Estimate of his character 
and acquirements, 17-20. — ^Tribute to his character, 21. 

Hieroglyphics^ prospectus of a work on, 191-193. 

Highland Society of London, premiums of, 394. 

Homers lUad, antient manuscript of, discovered, 393, 394. 

Horticultural Society, sketch of the proceedings of, 339-344. 

Howard, (Dr. W.) description of a differential themometer, 
218-220. 

Hydrophobia, remedy for, 362. 

Hygrometer (new) for measuring the force and weight of vapour 
in the atmosphere, and the corresponding degree of evapora« 
tion, description of, 298-300 — ^manner of usin^ the instru- 
ment, 301-305 — table of the force, density, and expansion 
of aqueous vapour at different degrees of temperature, 
from O^'to 92% 306-308— observations thereon, 308-311— 
table of the force of vapour, and the full evaporating force 
of every degree of temperature, from 28** to 85% 311-3J4— 
observations thereon, 314-321 — table of their results, 322— 
application of it to barometrical results, 323-325 — meteoro- 
logical journal kept with it, 326-336. 

I. 

Indian fortifications, in North America, notices of, 224-232. 
Irides, remarks on the formation of, 253-258. 
Iron ore, (magnetic) notice of, 351. 

Ischia, notice of a particular substance formed by the vapours 
of the thermal waters at, 376. 

J. 

Jackson (Mr. J. G.) on the plague in Africa, 183-185. 

Jordan (G. W. Esq.) on the floatage of small heavy bodies in the 

air, and certain atmospheric phenomena dependant thereon, 

245-258. 
Juno (the planet) elements of, 89. 

K. 

Kater (Capt.) illiberal remarks on his experiments for deter- 
mining the length of the seconds' pendulum in London, 259. 
Kutch (territory of), account of an earthquake in, 356. 
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Lamp, portable, for gas, described, 234. 

Landa, manufactures of, 278. 

Lead, native, notice of, 357 — ^volatility of the oxide of lead, 
379— new acetate of, 379, 380. 

Ligneous Matter, on the conversion of, into gum, sugar, a par- 
ticular acid, and ulmin, 386-393. 

Lignite, or fossil wood, account of a stratum of, 352, 353. 

Lme, a remedy for the fly in turnips, 155. 

Limestone, scintillating, notice of, 356, 357. 

Literature, (General) miscellaneous intelligeiKe concerning, 
187-196. 

London, number of stage-coaches that daily leave, 243—account 
of the communication by sea, between that city and Leitb, 
044. 

Lucas (JtAi,) on the oxidation of silver and copper, 168-170. 

M. 

Magnesia, native carbonate of, discovered, 171. 

Magnetism, effect of the sun's rays on, 383, 384. 

Mammoth, found in Sberia, description of, 95, 108. 

Meocd, account of M. Burckhardfs pilgrimage to, 45, 46— ac- 
count of that city and of its commerce, 47-50 — ceremonies per- 
formed there, 55-58. 

ilfec&amco/iScience, miscellaneous intelligence conceqiiqg, 151- 
164, 345-349. 

Medical Benevolent Society, notice of, 180-182. 

Medicine, prize questions in, 361, 362. 

Mercurial Ointment (new), account of, 358-360. 

Metals, researches on the colours acquired by, when heated. 
362-366. 

Meteorology, prize question in, 177. 

MeieoroUte, described, 176. 

Meteorological Diary, for June, July, and August, 1819, 197 — 
for September, October, and November, 1819, 396. 

Mildevx, prevented in wheat, 154. 

Missions of the Capuchins in Spanish Guayana; origin and 
progress of, 276---their present state generally, 277 — journal 
of an excursion to them from Angostura, 260-278, 278-287. 

Mississippi (river) list of steam boats employed on, 152, 153. 

Mitchell (Professor), on the antiquities of New York, 222— an^ 
tient remains of the town of Pompey, described, 224, 225 — 
early settlement of the French there, 226 — ^Indian traditions 
concerning them, 227 — antient fort in the town of Camillus, 
228— in Oxford, 229— in the Genessee country, 231— on the 
south side of Lake Erie, 231, 232. 

MqUusca, existence of salt and fresh water together, 174. 

Moony influence of, upon the weather, 88, 89. 
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N. 

Natural History, miscellaneous intelligence concerning:, 173-187, 

34d-362. 
Nickel, process for obtaining pure, 161, 162. 
Nitric ether J on the preparation of, 369, 370. 
Nutation of Stars, investigation of the correction of, 21-27. ^ 

o. 

Oak Bark, substitute for, 165, 166. 

Oat Seeds, antient, growth of, 348. 

Oil, on the preparation of Gas from, 120-124. 

Oil-painting, purple colour for, 380, 381, 

0/wa»s, beneficial effects of transplanting, 342, 343. 

Opium (British) apparatus for the manufacture of, 236, 237,— 

Instructions for collecting and making it, 238-240. 
Orchidea, select from the Cape of Good Hope, description of, 

220, 221. 
Oxidation of copper and silver, 168-170. 
Oxicfe^ of mercury, composition of, 379. — Volatility of the oxide 

of lead, ibid. 
Oxygenated water, observations on the preparation of, 114-120, 

154, 155. 

P. 

Panapana (Village) notice of, 261. 

Paris, number of suicides in, 189. 

Parkes (Mr. S.) Description of the processes used in the manu- 
facture of tin-plate, 141-151. 

Persia, mode of purifying silver in, 160. — Steel, how prepared 
there, ibid,, 161. 

Peruvian Bark, extraordinary effects of, 182, 183. » 

Philip (Dr. Wilson) on the agency of galvanism, 72-87. 

Phosphoric Acid, discovered in vegetables, 382. 

PilgrimagetoMeccsi, account of, 45,46. — Ceremonies performed 
there, bv the pilgrims, 55-58. 

Plagne (M.) analysis of sea-water by, 167. 

Plague, how introduced into Africa, 183. — Observatioiis on the 
treatment of, 1 84. 

Playfair (the late Professor) estimate of the character and me* 
rits of, 124-136. 

Pneumatic Apparatus, new stop-cock for, described, 347, 348. 

Pompeii, successful excavations at, 189, 190. 

Poppies, on the manufacture of British opium from, 234-240. 

Potassium and sodium, analysis of mixtures of the chlorides of, 

• 367,368. 

Prevost (M.) notice of the death of, 195, 196. 

Prize Questions, in chemistry, 168,— In meteorology, 177.— By 
the Royal College of Surgeons, 186, 187.— In literature, by 
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the Royal Academy of Inscriptions, at Paris, 193, 1^. — In 
mathematics and geology, by the Royal Academy of Copen^ 
hagen, 194. — In Astronomy, by the Royal Academy of Sci- 
ences of Naples, 345. — In medicine, by the Royal Society of 
Sciences, at Paris, 361, and by the Society of Practical Medi- 
cine, at Paris, 362. — In philology, by the Royal Society of 
Gottingen, 395. 

Publications, (New) select list of, 199, 397. 

Purple Colour, new, for oil-painting, 380, 381. — Of cassius, new 
method of preparing, 385. 

Purpuric Acid, directions for preparing, 373, 374. 

PyroUgneous Acid, proved not to be discovered by the French, 
368, 369. 

Q. 

Questions. — See Prize Questions, Scientific Questions. 

R. 

Royal Society, proceedings of, 337. — List of its officers, 338. 



San Antonio, capuchin mission of, described, 266. 

Santa Maiia, a capuchin mission in Spanish Guayana, present 

state of, 283, 284. 
Scientific Questions, proposed by the Royal Academy of Sciences, 

^c, at Brussels, 194, 195. 
Sea- Water, analysis of, 167. 
Siberia, account of the mammoth or fossil elephant discovered 

in, 95-108. 
Silver, Persian mode of purifying, 160— On the oxygenation of 

copper and silver, 168-170 — On the decomposition of the 

chloride of silver, by hydrogen and zinc, 374, 375. 
Smoke, observations on some vulgar notions concerning, 245-247. 
Smut in wheat, prevented, 348. 
Societies, (proceedings of).— The Royal Society, 337, 338.— The 

Horticultural Society, 339-344.— The Royal Geological 

Society of Cornwall, 354, 355. 
Soda alum, analysis of, 386. 
Spider, singular anecdotes of, 174-^Floatage of, in the air, 

accounted for, 249, 250. 
Spirit of wine, economical mode of rectifying, 381. 
&ars, investigation of the corrections of the places of, for 

aberration and nutation, 21-27 — Observations on the transits 

of, 84 — Experiments on the light of, 92. 
Stavesacre, new vegetable alkali ^und in, 154. 
Steam Boats, list of, employed on the river Mississippi, 152«— 
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List of those building, 153 — Account of the progress of steam 
navigation in Great Britain, 240, 241, 242, 243 — List of steam 
boats now plying on the river Clyde, 241, 242. 

Steam-Pits, for forcing plants, notice of, 340. 

Steely Persian mode of making, 160, 161. 

Stomachy beneficial effects of the v^hite oxide of bismuth, on a 
severe disorder of, 295-298. 

Sincidesy number of, in Paris, 189. 

Sun*8 raySy effects of, on magnetism, 383. 

Swayne (Rev. G.), on the importance of manufacturing British 
opium, 234, 235 — Description of an apparatus for Uiat pur- 
pose^ 236, 237— Instructions for it, 238, 240. 

Sweden, notice of the universities of^ 189. 

T. 

Tar (coal), observations on a substance produced during the 

distillation of, 287-290. 
Taylor's and Martmeau's (Messrs.), apparatus for producing 

gas from oil, ^•c., described, 120-124. 
Thenard (M.) observations of, on oxygenated water, 114-120- 

154, 155. 
Thermometer (differential), description of, 218-220. 
Thomson's (Dr.), mode of obtaining nickel, pure, 161, 162 — His 

analyses of coal, 163, 164. 
Tmmngy process of, 145-151. 
Tin-platey manufacture of, described, 141-151. 
Titanium found in iron ore, 167. 
Transit instrument y observations on stars with, 84. 
Treesy mode of ingrafting, 154 — On the latitude of, in Sweden, 

173. 
TumipSy lime a remedy for the fly in, 155. 

u. 

Ulminy artificial, 392. 

Universities of Germany, notice of, 188 — and of Sweden, 189. 

Upata (a capuchin mission in Guayana), described, 269, 270 — 

State of the plantations in its vicinity, 271. 
Uric acidy action of nitric acid, chlorine, and iodine, on, 157-159. 

Note on the animal substances which generally accompany 

uric acid in calculi, 370-373. 
Urinary amcretiony analysis of, 361. 

V. 

Vapour (aqueous), table of the force, density, and expansion, of, 
at different decrees of temperature, from O"* to 92o, 306-308— 
observations thereon, 308-311 — table of the force of vapour, 
and the full evaporating force of every degree of tempera- 
ture, from 20*^ to 85^, expressed in grains of water, that would 
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be raised per tnioute, from a vessel of six inches in dtsmeter, 

supposing that ihere were no vapour already in the atiacrs- 

phere, 311-314 — observations thereon, 314-321 — ^tabfe of 

results, 322. 
Vauqudin (M,\ on the action oT nitric acid, chlorine, and iodine, 

157-159. 
Vegetable alkali (new), notice of, 1^6, 157-378. 
Vegetables, phosphoric acid found in, 382. 
Vermonty notice of scintillating limestone in, 356, 357. 
Vertical ftre, obsiervations on M. Camot*s theory of defence by, 

290-295. 
Volcano of St Vincent's, notice of, 251, 252— -analysis of dust 

from it^ 252. 
Ko/fatc pife, new, notice of, 177-180. 

Vi\ 

Water, mode of preserving sweet, suggested by Mr. Henry, 7, 8^ 
— analysis of the waters <^ the Di^ Sea, and of tli^ river 
Jordan, 164, 165 — ^preservatipn of, at sea, 166, 167— ana- 
lysis of sea-water, 167. 

Watt (Mr. James), biographipal memoir of, 136-141. 

Watts (Mr.), illiberal remarks of, on Captain Rater's experiments 
for determining the length of the seconds* pendulum, 259. 

WavelUte, analysis of, 351. 

Wkaie, skeleton of, found, 172-~its dimensions, 172, 173. 

Wheat, mildew in, how prevented, 154— ^rate of the increase o!^ 
345l.^niut in prevented, 348. 

Wines of ^tna, strength of, 168. 

Wolfe's apparatus, new one, described, 384, 385. . 

X. 

Xanthic oonde, 209, note. 

Y. 

Yeeds (Dr.), on the beneficial effects of the white oxide of bis- 
muth, in a severe affection of the stomach, 295-298. 

z. 

Zamboni (M.), new voltaic pile of, described, 177-180. 
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